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List of merchant marine steam and sailing vessels ee which International 


Name of vensel 


Daenoe Ayrean 
(irecian 
Maniteban 
Parmatian .. 
Seandinayian 


Captain. 


Capt. J, Seott. 


Wm. Daniap 
W. Richardson 
Jobn Park. 


dmerican Line, 
Britioh Princess EB. H. Freeth. 
Am lndiana.... 4. Boggs 
Br Lord Gough BE. M. Hughes. 


Lime 


Wr. Alexandria 
Alweatia 
Anchorta 
Calbetonta 
City of Reme 
Devonta 
Dorian 


Ethiopia 
Furnesela 
India 
Oly 
Bidemian ...... 
Trinacria 
Tyrian, 
Atias Line 


Charibel 
Booths 8. 8. Ce, 
Br Augustine 


D. Pert 

4. Brown 

W. Brown 
F. Hassensteia 
A. Campbell. 
H. Young, 


W.G. Crockhart. 


J. MeKeague 
John Wilson 


J. Hedderwick 


Jameson 
L. Swain, 

B. Jamieson 
G, Mitchell 
Alex. Haig 


EK. J, Seiders. 
F. MeKay. 
Williams. 
i. Low 
Evans. 


Ralph Harwéod. 


Hordecws Meam Navigation ‘Ue. 


rr « Chatean Lafitv 
Chateau Leoville 
Chatean Yquem 
Mristed-CVty Line 
hr, «.*, Brookiyn City ........ 
Mineota......... 
(Prada Company. 


ir Lake Winnipeg ...... 
(vemewell Line 

Am Hedeon «..... 
Loutleians .. 

Lime 

iwnerd Line 

tr. Aurenia 


Bothnia 
Cephalonia 


pesences ©, Olivier 


M, Le Chapelain. 


F. Journeil. 


W. Pitt, 
Thos. L. Evans. 


L. M. Framnor 


E. V. Gager. 


ret Of. J. Norton 
we Onpt, W. Haines, 


T. Dutton, 
Heary Walker 


Rtraria T. Cook 
Seythia T. Roberts. 
Limnbria W. MeMickan. 
Fabre Line 
Fr. P. Verries. 
Wr Line 
Rr, «. British Crown ......... A Smith 
Britieh Queen Wills. 


Ty Atlantic 
rr. «. « La Rourgegne 
La Bretagne 
La Champagne ........ 
La ......... 
La Normandie.......... 
Great Weatera 8. 8. Line 
Br Doreet... pce 
Warwick 
Worcester 
ideation Line. 


Nevada 


nein 
W roming.. 
Hamburg-American Line, 


Mew mehip Co. 


EK. Franguel. 

M. de’ Jousselin. 
Traub 

©, Santelli. 

U. de Kersabiec. 


Ch. Of. BE. Crossman, 
Capt. L. Morice. 
W.. Stamper, 


Geo, 8. Murray. 
8. Brooks 

J. Douglas. 

E. Bentley 

©. L. Rigby. 


Get «, Bohemia R. Karlowa. 
Gellert W. Kuhlewein. 
Gothia H. Bauer. 
Hammonia ©. Hebich 
H. Barende. 
KRhortia H. Vogelgesang. 
Siavonia........ H. Schmidt 
Suevia C. Ledwig 
A. Albers 

feman Line 

Or «. ©. Oity of Chester A. Lewle 
City of Fred Watkins 
of A. Redford 

Am Geo. W. Dodge 
Ohl kK, W. Sargent. 


re anayinania 
Jobnaten Line 


A. B. Thomas, 


Br. Baltimere....... J. Trenery.* 
Lamport & Holi’ Stee Company. 
Br Bessel ove ©. J. Watson 
Biela Frank Graham 
Herechal Oh. OM. M. 
Helg. +. Kepler... Capt. P. H. Tanner. 


EK. Le Gallias. 


if. BR. Freeman. | 


Br. 


Am. 


Am. 


r. 


Name of vessel, 


Leyland Line. 
«.*. Balgarian ............ 
Mallory L ine. 
«. *. Alamo 
Carondelet 
Colorado......... 
Lam paseas... 
Nueces 
State of Texas .. 


Mediterranean and New York 8. 


Pontiac. 


Mississippi & Dowinion Co. 
Br 


Vancouver.. 
Morgan Line. 

Eureka .......... 
National Line. 

Canada ..... 
Denmark ... 


England .. ° 
France hes 


Helvetia .. 
Holland .. 
Italy .. 
ED 


New Ont Mait 8. 8. Co. 


Am. 


N.Y., 


Am. 


Havana & Mexican Mail 8.8. Uc. | 

«.«, City of Alexandria ...... =. 
City of Washington ......... 


North German Lloyd Co. 


(ler. 


Am. 


America . ress 
Bider ....... 


Oc0ean Sleamahip Company. 
a. City of Augusta 


Occidental and Oriental 8. 8. Vo. 


Br. 
Am, 


Am, 


Ditch, 


(er, 


Pacific Mail Steamship “Company. 


Old Dominion Steamship Company. 


«. Manhattan .. 


City of New York. 
Olty of 
Newport... eee 

Quebec Steamship. Company. 

Red * * Lime. 

8. Philadelphia 


Valencia... cose 
Red Star ‘Line. 
Belgenland............. 
Nederland 
Noordiand .. 
Penniand . 
Rhyniand.. 
Switze rland.. 
Vadertand . 
Waesland 
Westernland.......... ..... 
Rotterdam Line. 

P. Caland. 
Leerdam .... 
Schiedam . 
Rotterdam. 

Royal Mail Steamship Co. 

City of Dallus........... 

State Line. 

State of Georgia .............. 

State of Indiana..... 

State of Nebraska ... 

State of Nevada. 
Thingealla Line. 

Geiser 
Hekla ....... 
Island ........ 
Thingvalla 

in Serew Line 

. Riehmond Hill ................ 
Union Line. 

California......... 
Marsala 
Polaria.... 

s. Poly wesia. sos 
Taormina........... 


Capt. 


. W. 


Captain 


Parry. 
Fitt. 


Samuel Risk. 

W. F. Evane. 
J. Daniel, 

M. B. Crowell. 
J. Bolger. 


Gilbert Williams. | 


W. Bowen. 
H. W. Brown. 


c. J. Lindall, 
B. Quick. 


J, Robinson. 
R. 8, Rigby. 
J. Sumner, 
A. F. Heeley. 
Thos. Foot. 
A. D. Hadley. 
A. J. Jeffrey. 
G, Cochrane. 
Wm. Tyson. 
Wm. Pearce. 
W. A. Griffiths. 
T. P. Heely. 


F.M. Faireloth. 


J. W. Reynolds. 
W. M. Rittig. 


Christoffers. 
H. Hineke 
M. Moller. 


Berdrow. | 


G. Meyer. 

Th, Junget 

RK. Ringk. 

i. Boedcker. 
H, Riehter. 
W. Willigerod. 
R. Bussine., 

H. Brune, 


J. W. Catherine. 


John Metcalf, 
Frank Stevens. 
J. M. Caverly. 
R. R. Searle 

L. Dexter 

W. G, Shackford. 


G. 8, Locke. 
James 8. Garvin. 


Sam. Hess. 
Wm. Weodrick. 


W. A. Beynon. 
A. J. Griffin. 


H. Nickels. || 


Weyer. 
J.C. Jamison. 
J. Ueberweg 
Cc, Grant. 
H. Buschmanon 
Randle. 


Taat 


F. H. Bonjer. 
G. Stenger. 
A. Potjer. 

G, J. Vis. 


W. Read 


G. Moodie. 

A. Ritchie. 
A. G. Braes. 
J. A, Stewart, 


c. Miller. 
A. G. Thomsen. 
W, Skjodt, 

T. H. Lawb. 


A. Hyde. 


G. Franch. 

0, Winkler. 

N. Maass. 
Johannes Schade. 
A. Kuba. 

G. W. Koch, 


Br. 


Br. 


Br. 


Span. 


Br. 


Br. 


Name of vessel. 


Warren Line. 

s. Kansas... 

White Cross Line. 

s DeRuyter... 
Jan Breydel ....... 
Pieter de Coninck.............. 
White Star Line. 


Britensic... 

Celtic.... 

Wilson Line. 


Buffalo .. 
Egyptain Monarch............ 
Otranto ... 
Salervo.. 


Bipis............. 


Kings Cross... 
Lorenzo D. Baker 
Manuel L. Villaverde.. 
Merchant Prince......... 
Navarro ......... 
Ocean Prince .. 
Peconic..., ....... 
Potmwna .... 
Prydian .. 
Roxbury Castle.......... ...... 
Saint Ronans ............. 
Serra ...... 

Thornhill... 

Vertumnns.. 
Viola ...... 


New York Weather Service. 


Knic kerboc ker. 

Lepanto........... 
Landaff City . 
Martello...... 


w. A. Scholten 

Sailing vessels. 
bg. Abbie 
bk. 
bk. Achsah.. 
bk. Aiice ........ 
bk. Arab Steed... 
sp. Big Bonanza... 
bk. Bremerhaven .. as - 
sp. Carl ..... 
sp. Chas, 8. Whitney... 
bh. Corneline .............. 
sp. Dakota .. . . 
bk. Grundioven 

Hanna... 
bk. Henry Warner. conn 
sp. Ida.. 
bk, Jose E. “Mere... 
Josephine......... eons 
sp. Komandor Svend Foyn.. 
bk. Lazzaro Bianchia.. 


Lilian ..... 

L. Staples...... 
bk, Maria Mareretha.............. 
bk. Martin Luther ........... | 
bk. Mary 
bk Matthew Baird................. 
bk. Pilla ..... 
bk. Ovos... ... 
bh. Richard ....... ey 
bk. Rothiemay ....... 
bg. Sarah Doe,. dies 
ep. Winnifred.................. 


Simultaneous Meteorological reports were received at the Office of the Chief Signal 
Officer, U. &. Army, Washington, D. C., in ime to be used in the preparation of the wi eather Review ) for the month of October, 1887. 


Captain. 


‘apt. W. Gleig. 


D. Morris. 


J.J, Brarens. 
Meyer. 
E. Smit. 


I. G. Cameron. 
Geo. Burton 
H. Parsell. 

P. J. Irving. 
Benj. Gleadell. 


W. Rea. 

J. H. Malet. 
John Harrison 
T. Jones. 
W. Rippeth. 
B. H. Rogers. 
F. W. Ouston. 


John Adair. 
Geo, Dunlop. 

8. Adamson. 

E. F. Bannister. 
R. J. Grey. 

J. H. Bennett. 
Joseph Schlotz. 
Vin. de Ispizna. 
Frank Burnett. 
Don F: Bengoa. 
L. de Arribalzega 
A. de Mugica. 

M. Huleen. 

G. J. Mills. 

T. Byrne 

W. F. Wiley. 

A. Gardon. 
Chas. Taylor. 

8. de Aldeccocea. 
W. J. Milburn 
G. Evans. 

J. Legoe. 

Moves Parry. 

A. Turpin. 
Henry Campbell. 
F. de Luzaraga. 
R Griffiths. 
James Wetherell. 
C. E. Cook. 

L. Murray. 

J. B. Millard. 

T. L.“Reogers 


J. W. Sansom. 
J, B. Percy. 

J. W. Tobin, 
Robert Hubbard. 


N. M. Hopkins, 
John Deaken. 
J. W. Hawthorn. 


H, 8. Quick. 

F. Kemble, 
Thos. M. Irvin. 
T. H. Gore. 

Wm. Abbott. 

R. H. Hughes. 
Henry Dawson. 
G. Bakker. 


D, W. Storer. 
John Hughes. 
Alfred M. Shaw. 
W. G. Kair. 

C A. Skantze. 
A. Witte, 

©, J. Andrews. 
Bothe. 

T. Hashhagen. 
Geo. D. Spicer. 
H. Windhorst. 
N.E Schiffer. 
0. G. Ellingsen. 
8. Falch Muns. 
Paine. 

John Winters. 
A. Lenhard. 
Chas. Brown. 
John Bryde. 
Dallorso Nicola. 
J.V. MeKowen. 
Hi. Schive. 
J. P. Stowe. 
J.E Fogman, 
A. O. Arnesen. 
Chas, Acocks. 


J.P. Williame. 


G. Gerlach, 
G. Olsen. 
A. von Seggern. 


Ch. Off. 0. M. Lund. 
. B. 8. Merryman. 


R. MacDonald. 
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Miscellaneons. 
A Span. Emiliano .. 
Am 
oars 
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Br 
Br. 
Br. 
Am. 
Com Ger 
— Am, 
Capt Ger. 
2 Ger. 
Br. 
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UNITED STATES SIGNAL SERVICE 


MONTHLY WEATHER REVIEW. 


WASHINGTON CITY, OCTOBER, 1887. 


Vou. XV. No. 10. 


INTRODUCTION. 


This REVIEW treats generally the meteorological conditions| The precipitation was excessive in the south Atlantic and 
of the United States and Canada for October, 1887, and is east Gulf states; also over several comparatively small areas 
based upon reports of regular and voluntary observers of both | to the west of the Mississippi, but over the greater part of the 
countries. Descriptions of the storms which appeared over the | country it was deficient, the rainfall in the central valleys being 
north Atlantic Ocean during the month are also given, and decidedly below the average. 
their approximate paths shown on chart i, on which also ap-| Under the heading “ Drought ’’ will be found a table showing 

ars the distribution of icebergs reported, and the limits the average precipitation in the various districts for the first 
of fog-belts to the westward of the fortieth meridian. In ten months of the year, with the normals for the corresponding 
tracing the centres of the paths of these storms, data from the | period of former years. It will be seen that thus far the rain- 
reports of two hundred and fifty-one vessels have been used. | fall of 1887 is below the normal in a majority of the districts of 
The most important storm of the month passed eastward from | the country. 

Newfoundland during the 23d, and advanced over the ocean,| In the preparation of this REVIEW the following data, 
north of the trans-Atlantic tracks, to the British Isles by the received up to November 20, 1887, have been used, viz., the 
29th. regular tri-daily weather-charts, containing data of simulta- 

When compared with the average for corresponding months neous observations taken at 133 Signal Service stations and 22 
of previous years there was a deficiency in the aggregate | Canadian stations, as telegraphed to this office; 174 monthly 
quantity of ocean ice reported for October, 1887. There was, | journals and 176 monthly means from the former and 22 
also, a marked diminution in the number of fog-banks reported, monthly means from the latter; 268 monthly registers from 
when compared with reports received for September and the voluntary observers; 59 monthly registers from United States 
summer months. Army post surgeons; marine records; international simulta- 

The mean temperature of the month is decidedly below the neous observations; marine reports through the co-operation 
normal in nearly all parts of the country east of the Rocky of the “New York Herald Weather Service;” monthly weather 
Mountains, the deficiencies being greatest in the Lake region, | reports from the local weather services of Alabama, Illinois, 
where they range from 4° to 8°. In the middle and south Indiana, Kansas, Michigan, Minnesota, Missouri, New England, 
Pacific coast regions the month was much warmer than usual | New Jersey, Ohio, Oregon, Pennsylvania, South Carolina, and 
for October. In northern California the mean temperature | Tennessee, and the Central Pacific Railway Company; trust- 
ranges from 4° to 10° above the normal. / worthy newspaper extracts, and special reports. 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean pressure for October, 1887, de- 
termined from the tri-daily telegraphic observations of the 
Signal Service, is shown by isobarometric lines on chart ii. 

The mean pressure for the month is greatest in the northern 
plateau and north Pacific coast regions, the area of barometric 
maxima being inclosed by the isobar of 30.15. Within this 
area a number of stations report mean pressures of 30.18—the 
maximum for the month. Over the Gulf of Saint Lawrence, 
southern Florida, and southwestern Arizona, the pressure is 
slightly below 29.9—the lowest monthly mean reported being 
29.84, at Yuma, Ariz. The monthly barometric means range 
between 30.0 and 30.1 over nearly the whole country, the ex- 
ceptions being a narrow area extending from Lake Superior 
eastward to the Atlantic coast, along the southwestern border 
from western Texas to the Pacific, and in Florida and along 
the east Gulf coast. The difference between the highest and 
lowest monthly means reported is .34, which is about the same 
as the range for the preceding month. 

The mean pressure, as compared with that for the preceding 
month, shows an increase in all districts west of the Mississippi ; 
an increase also occurs in Illinois and Indiana and thence south- 
ward to the Gulf coast. The excess over much the greater 
part of the region mentioned ranges from .05 to .19, the maxi- 
mum departures occurring in the northern and middle plateau 
districts. Along the Atlantic coast, and in the Lake region 


and Saint Lawrence Valley, the mean pressure is below that 
for the preceding month, the deficiencies generally ranging 
from .04 to .08 along the Atlantic coast, and from .08 to .14 in 
the Lake region. 

The departures from the normal October pressure for the 
various stations are given in the tables of miscellaneous mete- 
orological data; they are also graphically exhibited on chart 
iii by lines connecting stations of normal or equal abnormal 
values. From the latter it is shown that the deficiencies occur 
in southern Arizona and California, and in all districts east of 
the Mississippi River. The deficiencies in Arizona and Cali- 
fornia are very slight, not exceeding .04, but in some districts 
east of the Mississippi they are quite marked, New England 
and the Canadian Maritime Provinces showing maximum de- 
ficiencies ranging from .10 to .13. To the westward of the 
Mississippi the mean pressure is everywhere above the normal, 
except in California and southern Arizona, the excess ranging 
from .10 to .15 in the northern plateau and north Pacific coast 
regions. 

BAROMETRIC RANGES. 

The monthly barometric ranges at the various Signal Ser- 
vice stations are also given in the tables of miscellaneous me- 
teorological data. To the eastward of the one hundredth 
meridian the ranges for this month conform, as usual, to the 
general rule, that is, they increase with the latitude and decrease 
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slightly, though somewhat irregularly, with increasing longi- 
tade until reaching the meridian named. Over the eastern | 
Rocky Mountain districts the ranges first increase with the lati- 
tude to the fortieth parallel, and thence decrease with increas- 
ing latitude to the northern boundary of the United States. | 
In the states bordering on the Atlantic coast the extreme 
ranges are .34 at Cedar Keys, Fla., and 1.32 at Eastport, Me.; | 
over the interior of the country, .55 at Shreveport, La., and 
1.41 at Saint Vincent, Minn.; on the Pacific coast, .43 at San | 
Francisco, and .86 at Port Angeles, Wash. 

In the Rocky Mountain region and extreme northwest the 
ranges exceed the normal October range by from .3 to 5; 
elsewhere no marked departures occur, 


AREAS OF HIGH PRESSURE, 


Six comparatively well-defined areas of high pressure have | 
appeared within or near the field of observation in the United | 
States and the adjacent Canadian frontier during the month. 
Three of these areas apparently entered Washington Territory | 
from the north Pacific, crossed the country, and passed into 
the Atlautic from the coasts of North Carolina and the middle | 
Atlantic states. 

Two moved southeastward from the western Saskatchewan | 
Valley into the United States, one of which, progressing in 
the same general direction, reached the Atlantic on the coast | 
of New Jersey, the other, trending northeastward in Nebraska, | 
passed into the Gulf of Saint Lawrence from the northern 
coast of New Brunswick. 

The sixth high area moved from the British Possessions 
northeast of Manitoba in a generally southwesterly direction 
toward Texas and New Mexico, and at the close of the month | 
traces of it were still apparent in that vicinity and to the’ 
northwestward. 

The mean direction of translation was southeast, and all, 
marked trends occurred between the ninetieth and one hundred | 
and second meridians. 

The maximum bigh area of the month was that described as 
number v, and the cool wave which accompanied it was felt 
generally throughout the United States. 

Two areas of relatively high pressure appeared within the 
limits of observation on the coasts of the United States and 
Canada on the morning of October lst, one central to the south- 
east of Nova Scotia, extending inland over the Maritime 
Provinces and adjoining regions, the other off the north Pa-| 
cifie coast, near the shores of Oregon and Washington Territory. 
The passage of the former across the country in September has 
been described in the Review for that month (see high area 
number vii) and its subsequent probable progress noted. It 
apparently continued its movement to the northeast and passed | 
farther seaward beyond the limits of observation on the night 
of the Ist, without specially influencing weather conditions on 
the adjoining coast. 

I.—The high area referred to as on the north Pacific coast 
wivanced inland during the night of the 1st, and on the morn- 
ing of the 2d was central in northeastern Oregon. Moving 
southeastward, with but little energy, over the Rocky Moun- 
tains and northern slope it passed into Nebraska and was 
central near North Platte on the morning of the 3d. The 
pressure was then above the normal from the Missouri River 
westward over the northern and middle slopes and plateaus to 
the eastern borders of California, Oregon, and Washington 
Territory, and from about the thirty-fifth parallel northward 
to British America; elsewhere it was below the normal. The 
maximum pressure, which mainly covered Wyoming, Nebraska, 
and Kansas, averaged less than .1 above the normal, but as 
an area of low pressure, about .8 below the mean, then existed 
in the vicinity of Mackinaw City, Mich., the gradients were quite 
marked, and violent gales prevailed on the Lakes. During 
the succeeding night the area was slightly re-enforced by higher 
wees which apparently descended from the vicinity of 

anitoba. Afterwards it moved southeastward, and on the 
night of the 4th was accompanied in its progress by a cold | 


‘territory on the night of the 7th. 


| wave which caused killing local frosts i in Wisconsin and east- 


‘ern Minnesota. It continued to advance in the same general 


‘direetion, and reached the coasts of the Carolinas on the after- 
noon of the 6th, where it remained approximately stationary, 


with slight oscillations in pressure, up to the night of the 8th, 


'when the barometer fell to the normal under the infinence of 


a low area over the Lakes. 

II.—During the night of the 6th the pressure over Washing- 
ton Territory and Oregon was considerably increased, appar- 
ently by the approach of a higher area from the north Pacific. 
The temperature throughout the northern plateau region fell 


slightly below the normal, and light local frosts occurred in 


southern Idaho. On the morning of the 7th a decided de- 
pression existed over the eastern slope of the Rocky Mountains 
and the Missouri Valley, influencing weather conditions from the 
upper lake region, Ohio Valley and Tennessee, and eastern 
Gulf states westward to the Pacific. The area of comparative 
high pressure, about .6 above the minimum at the centre of the 
disturbance, was comprised in the region to the north and 
west of a line drawn diagonally from the Red River on the 
British border to the fortieth parallel on the coast of California. 
A portion of this high area crossed the Rocky Mountains on 
the night of the 7th and on the morning of the 8th covered the 
northern slope, but the main area remained on the north 
Pacific coast. The temperature over Montana fell from 2° to 8° 
below the normal, and killing local frosts were reported in that 
The detached area moved 


southeastward into the Missouri Valley, attended by killing 
frosts in southern Dakota on the night of the 8th; afterwards 


it remained approximately stationary in that region until it 
became merged in the higher area advancing from the Pacific. 

The main area began to move southeastward from the coasts 
of Washington Territory and British Columbia on the after- 
noon of the 9th. Light local rains fell on the mountain slopes 
during its passage, and light snow in portions of Montana. 


|The advance wave of this high area progressed rapidly, and 
by the morning of the 10th covered the entire country from 


the Mississippi, Ohio Valley, and upper lakes westward to the 


Pacific, except portions of the west Gulf states and the territory 


bordering Mexico and California. The maximum pressure, 
about .6 above the normal, which had apparently been receiv- 
ing successive re- enforcements from the Pacific near northern 
Washington Territory and British Columbia, still remained 
central west of the mountains in northern Idaho, near the 
British border. Local rains were numerous on the eastern 
slopes of the mountains and in the central valleys, and con- 
tinued throughout the Lake region and portions of New England, 


where they had accompanied the progress of the depression 


above referred to. The maximum pressure subsequently 
crossed the mountains and on the morning of the 11th, with no 
marked change in energy, was central over eastern Wyoming 
and adjacent portions of Dakota and Nebraska, while the 


‘advanced waves had moved farther tothe eastward and south- 


ward. The attendant cool wave, whose temperature ranged 
in a few instances as low as 13° below the normal, caused 
many local frosts in the Missouri Valley and adjacent slopes. 
Rains had generally ceased, but still continued in the Rio 
Grande Valley, where 5.54 inches had fallen at Brownsville, 
Tex., during the preceding twenty-four hours, and in portions 
of New England and the Maritime Provinces. High winds, 
generally from the northeast, had also prevailed on the coasts 
of Texas for about sixteen hours and had not yet materially 
abated. During the next sixteen hours the centre of the high 
area moved, with diminished energy, into northwestern Texas 


and Indian Territory, where it assumed the form of a narrow 


trough, open towards the Mexican frontier and reaching north- 
eastward to the Arkansas River. Gales from the north and 
east still continued on the Gulf coast from the mouth of the 
Mississippi westward, and had also set in on the Lakes from 
the northwest. During the night of the 11th the area re- 
mained approximately stationary, but the pressure near the 
centre decreased about .2, and the attendant cold wave, which 
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extended northeastward from Louisiana, Texas, and Indian 
Territory to the borders of the Lakes, caused general frosts, both 
light and killing, throughout the Ohio Valley and Tennessee, ad- 
jacent portions of the Lake region, the southern portions of the 
upper Mississippi and Missouri valleys, and portions of Missis- 


occurred throughout the area, and killing frosts were reported 
in Kansas. High winds had attended the progress of a de- 
|pression over the Lakes since the 19th, and still continued, 
‘apparently augmented by the advance of this high area. Dur- 
ing the next sixteen hours it moved southward, with diminished 


sippi and Arkansas. Northeast gales were reported on the| energy, to the west Gulf coast in advance of a low area fol- 
Gulf coast from Galveston, Tex., eastward to Mobile, Ala., and | lowing from the Northwest. Trending afterwards to the north- 
still continued at the former. They had, however, subsided | east, it passed during the night of the 21st to the east of the 
on the Lakes. Within the succeeding eight hours the pressure | Mississippi, covering the country from the Ohio River south- 
still further decreased, and at the afternoon report of the 12th | ward to the Gulf and eastward to the south Atlantic states 
the maximum was bounded by an isobar of 30.10, and covered | and the borders of the Virginias, causing numerous local frosts 
mainly the Rio Grande Valley, southern slope, western Gulf|therein and in northern Ohio and southeastern Wisconsin. 
states, southern portions of Missouri and Illinois, and the Ohio | Gales had abated on the upper lakes, but still continued at 
Valley and Tennessee as far eastward as the eighty-second | eastern ports on Lakes Erie and Ontario. It continued its pro- 
meridian. gress towards the middle Atlantic coast, the gales abating on 
Its subsequent path cannot be definitely traced, but, appar- | the lower lakes as it advanced, and during the 23d passed into 
ently, the western portion of the area united with a higher | the Atlantic, apparently still continuing its direction towards 
area approaching from the northwest, while that part east of| the northeast. Killing local frosts were reported in the coast 
the Mississippi probably moved northeastward off the coast, as regions of the middle Atlantic states and New England on the 
traces of its progress soemed apparent duritig the night of the | night of the 22d, where the temperature fell from 10° to 16° 
12th over northern Alabama, eastern Tennessee, and northeast- | below the normal. 
ward towards the coast of New England, where the attendant; V.—Afternoon reports of the 22d showed a marked increase 
cool wave caused numerous local frosts. Gales had again set| in pressure in the western Saskatchewan valley near the moun- 
in on the Lakes, north of which another depression was then tains. Snow was then falling in that region and along the 
moving, and the passage to the south of this portion of the | valley to the eastward north of Montana, at numerous points 
high area aided materially, in conjunction with another high | in that territory, and in Dakota and the northern border of Ne- 
pressure farther west, both in their production and continuance. | braska, also at several stations in the upper Mississippi valley. 


III.—Morning reports of the 12th indicated the presence of 
an area of high pressure in the western Saskatchewan valley. 
A depression then existed to the eastward over the lakes 
north of Manitoba. Moving southeastward the high area 
crossed the border and entered the northern slope on the after- 
noon of the 12th. Rains and. southwest gales were reported 
from the Lake region, north of which the disturbance above 
referred to was then advancing. It continued its progress in 
the same direction, with but slight modifications in energy. 
After reaching the Mississippi River near the northern bound- 
ary of Iowa on the night of the 13th, it trended more to the 
eastward, and the gales and rains ceased as it approached the 
Lakes and as the disturbance passed to the eastward down the 
Saint Lawrence Valley. The temperature fell rapidly as it 
progressed across the Lake region, and on the night of the 
14th numerous killing frosts were reported from Ohio, Penn- 
sylvania, and western New York, where the temperature fell 
in many instances to 16° below the normal. Its path from the 
morning of the 15th, when it was central near the southeast- 
ern coast of Lake Erie, was more to the southward. It reached 
the New Jersey coast within the next sixteen hours, and dur- 
ing the succeeding night caused many local frosts from North 
Carolina northward over the coust region to New England. 
Daring the 16th it passed off the coast into the north Atlantic. 

1V.—From the 14th to the 19th, inclusive, the pressure on 
the north Pacific coast was subject to marked fluctuations. 
Areas of comparative high pressure would frequently appear 
which would develop sufficient energy to force advance waves 
inland that would frequently cross to the eastern slope of 
the mountains and cause local frosts and rains, but no other 
marked weather modifications. At times the entire area 
would apparently advance in the same manner and eventually 
disappear before reaching the Mississippi, without showing 
a well-defined extended track or having any special appar- 
ent influence on the weather conditions generally, the press- 
ure meanwhile on the coast having been materially re-en- 
forced so as to form a new high area. 
the 19th, however, a comparatively well-defined area of high 
pressure, about .3 above the normal, advanced inland to east- 
ern Oregon. Moving slowly to the southeast, it crossed the 


mountains, and on the morning of the 21st it covered the 
greater portion of the country from the mountains eastward 
to the Mississippi, except Montana, where the pressure had 
begun to decline in advance of a disturbance approaching from 
Depressions of temperature of from 5° to 19° 


the northwest. 


On the night 


| Local rains were also reported from stations both in the Mis- 
souri and Mississippi valleys. A storm of considerable energy 
was then central over the middle slope. During the next six- 
teen hours the pressure continued to increase, and on the morn- 
ing of the 23d the high area, bounded by an isobar of 30.6, .68 
above the normal, was still central in the same region. Mean- 
while the depression had progressed into the Mississippi Val- 
ley, where the minimum pressure was slightly over .5 below 
the normal. The gradients were therefore marked. Heavy 
rains prevailed near the centre of the disturbance and light 
local snows continued to the northwestward towards the region 
of high pressure. The cold wave accompanying the high area 
extended southward to Texas and Arizona and westward from 
the low area to the Pacific, except over portions of California, 
where the variations from the normal were slight. The tem- 
perature at Calgarry, N. W. T., apparently near the centre of 
the high area, was reported at 6°, 33° below the normal, and 
killing frosts occurred both in Idaho and Oregon. During the 
next eight hours the area began to move to the southeast, and 
heavy gales set in on the Lakes. Crossing the northern slope, 
it moved thence eastward towards the southwestern coast of 
| Lake Michigan, near which it was central on the afternoon of 
the 25th, without any marked change in energy. The high 
_winds subsided over the Lakes as it progressed, and, as the low 
area travelled in advance, passed rapidly to the northeast. Its 
subsequent course was to the northeast over Michigan into 
Quebec, thence through southern Ontario, the northern por- 
tion of Maine, and New Brunswick to the Gulf of Saint Law- 
rence, which it reached on the night of the 26th. At this time, 
though the western limit of the nucleus of maximum pressure, 
represented by the isobar of 30.6, was adjacent to the western 
coast of the Gulf of Saint Lawrence, and the eastern boundary, 
represented by the same isobar, was probably not far seaward, 
yet the waves of high pressure in rear covered a vast extent 
of territory and extended in irregular loops southwestward to 
the middle and southern slopes and thence northwestward to 
the Pacific coast. As the main area moved farther eastward 
off the coast detached areas of comparative high pressure formed 
apparently in the broken waves in rear and gradually disap- 
peared. The largest of these subordinate high areas, enclosed 
by an isobar of 30.30, extended, at the last report on the 27th, 
in a belt about three hundred and fifty miles wide from the 
southern slope northwestward to the eastern border of the north 
Pacific region, with the maximum pressure central in western 
|Colorado. During the 28th the centre of this area moved north- 
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westward into Idaho and western Washington Territory, with 
slightly increased energy, and remained nearly stationary in 
that vicinity until the 20th, when it apparently became merged 
in a higher area moving southward from Manitoba. 

The heavy gales produced on the Lakes by the passage of 
this high area in rear of a marked depression caused great loss 
of life and property, especially on Lake Michigan, and the 
cool wave which accompanied it was felt generally through- 
out the country, and did considerable injury. | 

VI.—This high area apparently approached northeastern | 
Dakota and the adjoining border of Minnesota on the after- | 
noon of the 28th from the British Possessions to the northeast | 
of Manitoba. The general direction of the path of maximum | 
pressure was to the southward down the Red River and Mis. | 


eastward with it to the Gulf of Saint Lawrence; the other 
crossed the peninsula of Florida,and, moving approximately 
parallel with the coast, was central at the close of the month 
off the middle Atlantic states. 

The mean direction of translation was slightly to the south 
of east, and the development or first location of the respective 
centres, and also their subsequent paths, farther to the north 
than usual. 

The month in general has been particularly unfavorable to 
lake navigation. The paths of nine low areas (including the 
two above noted as having passed into the British Possessions) 
having either crossed or been sufficiently near the Lake region 
to have affected more or less seriously atmospheric conditions 
therein and endangered or caused the loss of many valuable 


souri valleys, and, early in its progress, its waves extended lives and much property. Storms numbers i and viii were 
westward over the mountains so as to unite with the high area | notably severe (see descriptions and extracts). 
central in Idaho. As it advanced southward high winds arose| The following tablefurnishesi esting information relative 
on the Lakes, over which a depression had recently passed. | to these areas of low pressure: 
Local rains and snows were also frequent over that region and | -———--——— 
extended northeastward as the depression moved seaward, and First observed. Last observed. 
as the advance waves of the high area progressed eastward. | Number of 
At the last report on the 29th the centre of pressure, bounded| “* | Date Date and | per hour 
Sime. | Lat. N. [Long W- “time. | |Long. W 

by the isobar of 30.5, extended in the form of an ellipse from | 
southwestern Colorado to western Wisconsin, the longer axis 
pointing to the northeast. Low areas at this time existed|; 
near Manitoba and on the coast of the Carolinas. A 34-3 
drawn diagonally from Fort Garry, Manitoba, to Yuma, Ariz., 10 pm. 100 30 23-4 

Aly | Il, 3 109 00 | oo . 
approximately represented the isotherms of normal tempera- | \ tas oe 
tures, those to the westward being above, and those to the|vi......... 2300) goo 21,10p-m-| 49.00| 68 0 23-5 
eastward below the mean; depressions of 25° existed, in a few | 
instances, near the centre of the high area, elsewhere they ........- 27, 3P-M- $1 114 29,10P-M. 4700/ 61 30 48.2 

| 26, 7am 2600, 85 00 31, 10p-m. 38 00 73 30 18.2 

were not so marked. During the succeeding night the high | 29, 53 00| 11200 30,10P-m.| §200| 97 00 197 


area moved farther to the southward and slightly to the west- 
ward, causing local frosts in the lower Mississippi valley from 
Alabama northward, and in the western Ohio valley. The 
gales subsided on the Lakes and the precipitation generally 
ceased. During the 30th the pressure throughout the area de- 
creased materially, and at the last report on that date the 


maximum, bounded by an isobar of 30.3, extended in a crude 
semi-ellipse from the western Gulf states and Rio Grande | 
Valley northwestward into Utah and Wyoming. On the night) 
of the 30th the cool wave extended eastward over the eastern | 
Gulf and western portions of the south Atlantic states, causing | 
numerous local frosts, both light and killing. The pressure 
throughout the area still further declined during the 31st, and 
at the last report of the month the isobar of 30.2, enclosing 
the maximum pressure, extended in a trough from the coasts 
of the western Gulf states and the Rio Grande Valley north- 
westward into Idaho and western Montana, apparently not 
specially affecting weather conditions in the vicinity. 

Another area of comparatively high pressure was at the 
close of the month apparently central in the British Possess- 
ions to the north of Lake Superior. 


AREAS OF LOW PRESSURE. 


During the month eleven low areas, whose paths have been 
traced on chart i, have appeared within the range of observa- 
tion, or sufficiently near to permit their approximate location. 
Right of these were first observed in the Saskatchewan Valley, 
whence six passed to the Atlantic through, or adjacent to, the 
Gulf of Saint Lawrence, and the other two, it is believed, pur- 
sued approximately a similar course, although they moved 
into the British Possessions beyond the field of direct observa- 
tion, one near the eighty-second, the other near the ninety: 
seventh, meridian. One low area apparently developed in the 
northern plateau, moved southeastward into Wyoming, where 
it divided, one subordinate depression passing to the Atlantic 
through the Gulf of Saint Lawrence, the other through Texas 
into Mexico. Two others, of cyclonic energy, moved from 
the Gulf of Mexico in a general northeastward direction, one 
of which united in Maine with a depression from the Sas- 
katchewan Valley, passed northward and subsequently north- 


Average rate of progress, 27.9 miles per hour. 


The low area referred to in last REVIEW as central at the 
close of September near Grand Traverse Bay in northern Michi- 
gan was, on the morning of the lst, approximately in the same 
position. Moving subsequently northeastwards into the prov- 
ince of Ontario, it crossed north of the Lakes towards the Saint 
Lawrence Valley, down which it apparently passed into the 
Atlantic in advance of a lower area closely following. Fre- 
quent rains fell to the south of its path over the Lakes, north- 
ern New England, the Maritime Provinces, and in the valley 
during its progress. The high area which on the night of the 
Ist was adjacent to the coast of the Maritime Provinces, im- 
peded somewhat its movement seaward. Gales on the Lakes 
did not immediately succeed its translation, owing to the 
rapid advance of a greater depression in rear, but those which 
set in after the passage of the latter were probably materially 
augmented by the proximity of this area to the eastward. 

I.—Morning reports of the 1st indicated the presence in the 
Saskatchewan Valley, adjacent to the junction of the two main 
branches of the river, of a well-defined low area which had ap- 
parently during the preceding night moved eastward from 
the mountain slope. Conditions in advance were favorable for 
its rapid translation, as a depression existed over the Lakes 
and the pressure towards the Atlantic coast was below the 
normal, except in portions of New England and the Maritime 
Provinces, where it was rapidly declining. The low area 
moved eastward during the Ist towards the lakes north of 
Manitoba, but during the succeeding night trended more to 
the south, and on the morning of the 2d was central in Minne- 
sota. Higher temperatures and local rains attended its pro- 
gress. Its general subsequent direction was eastward into 
the province of Ontario until it reached the region to the north 
of Parry Sound, where its progress for sixteen hours, from the 
afternoon of the 3d to the morning of the 4th, was materially 
retarded. Changing its direction subsequently to the south- 
east, and moving more rapidly, it crossed the Saint Lawrence 
River near the eastern shore of Lake Ontario on the night of 
the 4th and, passing through New England, was central off the 
coast of New Hampshire at the last report on the night of the 
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5th. Afterwards, apparently, it moved off to the northeast 
along the coasts of the Maritime Provinces. Local rains at- 
tended its progress across the Lakes and on the coasts, and 
heavy gales on the afternoon of the 2d, and on the 3d and 4th, 
prevailed over the Lake region and caused many disasters to 
shipping and much loss of property. On the morning of the 
3d, when the depression was central north of the Straits of 
Mackinaw, the pressure had reached the minimum observed 
during translation. A barometer reading of 29.26, .8 below 
the normal, was then reported from the station at Mackinaw 
City, Mich., and as an area of comparative high, nearly .1 of an 
inch above the normal, then existed to the southwestward, the 
gradients at that time and during the day were quite marked 
and the gales more than ordinarily severe. 

The following extracts will show the severity of this storm: 


Derrorr, Micu., October 4.—A special to the ‘‘ News”’ from Marquette, 
Mich., says: The heaviest gale ever recorded at the Marquette signal station 
is still raging. It began Sunday noon, with a thirty mile wind from the south- 
west. It shifted to the west, and since midnight Sunday has averaged a velocity 
of thirty-eight miles an hour on the open lake. Four times yesterday the 
wind reached a velocity of forty-two miles at the station, or fifty on the lake. 
A terrible sea is running, and the wind at 1 p. m. was blowing thirty-four miles, 
with no sign of a break in the storm. The weather is thick. 

On the 3d the wind increased in violence, blowing a gale from the north- 
west. Estimated velocity between forty and fifty miles per hour. The wind 
abated somewhat on the 4th, but continued to blow hard until sundown, when 
it died down.—Mr. Geo. L. Collie, voluntary observer, Delavan, Wis. 

The westerly gale hauled to the northwest and moderated some at Chicago, 
but the wind is still blowing fresh from that quarter. Early in the morning 
the wind was raging with unabated violence in the vicinity of the straits, where 
the velocity was forty-eight miles an hour. The storm was central over 
Georgian Bay, and heavy winds prevailed throughout the lower lake region. 
Very few vessels reached here during the day, but all that did bore marks of 
rough u outside. From the reports of vessel captains the storm was far 
more terrible on Lake Michigan than those who were safely ashore can realize. 
The steamer ‘‘ Jewett,’’ which was never known to turn tail in a gale of wind, 
bucked against the wind and sea at the foot of the Lakes for six hours without 
making any perceptible headway.—Chicago Tribune, October 5th. 

The observer at Mackinaw City, Mich., reports that the propeller ‘‘Cali- 
fornia,’’ bound from Chicago to Montreal, foundered off the island of Saint 
Helena at 1.30 a. m. on October 4th. She was laden with 700 barrels of pork 
and 20,000 bushels of corn, and went down in about fifty feet of water. Nine 
lives were lost; the vessel went to pieces and will probably prove a total loss. 

At midnight the tug ‘‘Green”’ left for the lake and this morning picked up 
the schooner ‘‘ Canton,”’ ore-laden, from Escanaba, and though only drawing 
twelve feet of water she dragged along the bottom, and few tugs other than the 
**Green’’ could have brought her in. Captain Berlin, of the ‘‘Canton,’’ re- 
ports a fearful experience on Lake Huron. He came down the lake in a tow 
of six vessels. Sunday night tow broke loose from the tug and went adrift. 
For twenty-four hours immense seas broke over the staunch little vessel but 
she weathered it bravely and reached the rivers in good time and safe.— Toledo 
Bee, October 4th. 

Yesterday afternoon Messrs. Sullivan and Hubbard, of this city, received a 
dispatch stating that the schooner ‘‘ Pulaski,’’ owned by them, while on the 
eway from Senthialey to Manitowoc, coal-laden, had gone ashore during the 
storm and was a total loss. Capt. P. J. La Vow, in a dispatch, says the 
schooner had been run close to shore and anchored, but the heavy wind 
d her ashore, where the heavy seas soon tore her to pieces.— Toledo Bee, 

5th. 

Cievetanp, Onto, October 4th.—Sunday night and yesterday violent west- 
erly gales succeeded one another in such quick succession as to be almost a 
continual hurricane. Trees, signs, chimneys, and roofs suffered, but no serious 
damage was done here.—Portland (Me.) Daily Press. 

Eriz, Pa., October 5th.—A two-masted schooner went ashore at Ripley 
shortly before dark last evening. The gale raged furiously all the afternoon. 
The last seen of the craft there were six men in the rigging. The United 
States revenue cutter ‘‘Perry’’ went to the rescue, but, on account of the 
darkness, it is feared that the men were not saved. The name of the schooner 
is not known. Several tugs which ventured to go to the relief of the vessel 
were obliged to put back.—Toledo Bee. 

A gale began at 5.10 p. m. on the 2d and ended at 5.45 p. m. on the follow- 
ing day; maximum velocity of the wind, forty-eight miles per hour, from the 
west, was recorded at 10.52 p. m. on the 2d. A similar velocity was also re- 
corded from the northwest at 12.42 p. m. on the 3d.— Observer, Milwaukee, Wis. 

A heav gale prevailed during the day of the 4th ; schooners ‘‘City of Green 
Bay’ and “* Havannah,’’ from this port, were lost in the gale, with nine sea- 
men. The vessels and cargo are voleel at $30,000. The storm is reported to 
have been the most violent of the season.—Observer, Escanaba, Mich. 

A gale began about midnight on the 2-3d, and continued high all day, 
reaching its maximum velocity, thirty-five miles per hour, at 12.10 p. m. 


Some trees were blown down, and the high smoke-stack of State Printing 
House was blown over.—Observer, Lansing, Mich. 
27 a. m. on the 3d, and con- 


A severe gale set in from the southwest at 7. 


tinued throughout the day. The lake at this port was very rough, submerging 
both breakwaters, and at times the water was forced above both light-houses; 
the breakwaters sustained heavy injuries. Buffalo River rose seven feet dur- 
ing the storm, flooding a number of houses, and on the island and along the 
water front numerous families were obliged to vacate their homes. The New 
York Central Railroad was compelled to keep trucks on the tracks in order to 
protect them from destruction. Barge *‘C. L. Hutchinson’’ ran ashore about 
ten miles from this city with a cargo of 35,000 feet of lumber; the vessel 
became a total wreck, but the crew were saved. Considerable damage was 
done in this city; trees, signs, fences, cornices, chimneys, and roofs being car- 
ried away by the wind. Sea captains state that this was the most severe and 
destructive storm that has ever visited the Lake region so early in the season. — 
Observer, Buffalo, N. Y. 

II.—This disturbance was first definitely located on the 
morning of the 4th, north of Montana, near the south branch 
of the Saskatchewan River. During the next eight hours the 
pressure in that vicinity declined rapidly, probably owing to 
the approach of the area from the northwest beyond the limits 
of observation. Subsequently, however, during the day the 
centre of the depression apparently moved to the eastward, 
with decreased energy. As it approached the lakes north of 
Manitoba it trended southeastward in the form of a trough and 
covered western Minnesota. Moving farther southward it was 
central over Iowa and southern Minnesota dt the last report 
on the 5th, but during the succeeding night moved northeast- 
ward towards the eastern portion of Lake Superior. Its sub- 
sequent course cannot be definitely traced, as it passed into 
Canada beyond the regions of observation. Its approximate 
course was apparently, however, northeastward towards the 
northern coast of the Gulf of Saint Lawrence, as a low area 
(most probably this one) was observed in that vicinity on the 
7th, 8th, and 9th, passing seaward; local rains were also 
prevalent throughout the Lake region and northeastward 
towards the Gulf on the 5th and 6th, and in portions of the 
Maritime Provinces on the 7th, apparently attendant on the 
passage of a depression to the northward. Directions of wind 
and records of atmospheric conditions in these regions also 
pointed to the same conclusion. 

III.—Night reports of the 5th seemed to indicate the devel- 
opment of a disturbance near Boisé City, Idaho. The pressure 
at that time over the entire country was below the normal, 
ranging from about .06 below the mean to .46. Local rains 
were falling in northern California and the coast regions 
northward. Eight hours afterwards a well-defined depression 
existed in the form of a narrow trough, extending from about 
the middle of Utah northward into northern Montana, averag- 
ing about .6 below the normal. Wuring the rest of the day the 
centre of the depression moved southeastward, with increased 
energy and contracted limits, into western Colorado, where, on 
the night of the 6th, it was located as a small oval, pointing 
approximately east and west. Rains had generally ceased, 
but had extended inwards from the coasts over the mountains 
and slopes to the north of the disturbance, and also into por- 
tions of the Missouri and Mississippi valleys. A high south- 
east wind was reported at Corpus Christi, Tex., and a maxi- 
mum velocity of thirty miles from the same direction during 
the previous eight hours. During the succeeding night the 
depression seemed to divide, two separate nuclei being appar- 
ent on the morning of the 7th, one central on the borders 
of Colorado and Kansas, with a pressure about .6 below the 
normal; the other near Prescott, Arizona, .76 below the nor- 
mal. During the day the northern centre of depression moved 
northeastward, with dimininshed energy, to the neighborhood 
of Saint Paul, Minn., and the southern, eastward into New 
Mexico. Rains generally prevailed from the Mississippi west- 
ward to the mountains, and had fallen at many lake ports. 
Snows also were reported at a few stations in the northern slope. 
Gradients were close near both depressions. High southeast 
winds continued at Corpus Christi, Tex., and winds were be- 
ginning to freshen on the upper lakes and had in a few 
instances already reached velocities dangerous to navigation. 

During the 8th the northern depression moved southward 
from near Saint Paul, Minn., through Iowa into northwestern 
Missouri, and afterwards changing direction to the northeast 
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during the sueceeding night crossed Wisconsin and across the states pur lakes. Mouleg eastward 
the northern coast of Lake Michigan on the morning of the | afterwards to the valley of the Saint Lawrence it passed down 
9th. Copious rains attended its path both in the valley and |to the vicinity of Father Point on the afternoon of the 18th, 
near the upper lakes. Its general course subsequently was | and, changing its direction more to the northward, advanced 
eastward, north of the Lakes, towards the Saint Lawrence and | into the province of Quebec beyond the limits of observation. 
down the adjoining valley to the sea, Abundant rains fell| Local rains, generally light, fell in the Lake region during its 
along its path and to the southward, and high local winds were | | progress there, and while to the northward, and also in the 
reported from lake stations on the 10th and llth. As it ap. | ‘valley portions of New England and the Maritime Provinces. 
proached the Gulf of Saint Lawrence its energy seemed to in- | Local gales of moderate force, mainly from the southwest 
crease, and it passed into the Atlantic on the 12th, apparently | quadrant, were reported at a few lake ports on the 15th, 16th, 
as a well-developed low area. The southern depression, which | and 17th. 
at the last report on the night of the 7th was central in New | This depression was at its maximum when in the valley 
Mexico, moved eastward during the next sixteen hours into| north of Montana, where the pressure was a little over .6 below 
northwestern Texas, thence trending southward it crossed the the normal. Its energy during translation was at no time 
Rio Grande on the morning of the 9th, and passed southward | specially marked, and materially decreased when it passed to 
into Mexico, being approximately central to the west of Rio| the east of the Mississippi. 
Grande City, Tex., at the afternoon report of that date. It} V1I.-—-On the morning of the 17th the disturbance which liad 
was accompanied by local rains in the vicinity of its path, and | apparently for several days been indicated to the south of the 
by gales on the Texas coast near Corpus Christi, which sab-| Gulf coast of the United States seemed to be approximately 
sided during the 8th. located off the coast of Mexico, south of the mouth of the Rio 
The future course of this disturbance is a question for consid-| Grande. Frequent rains had fallen during the preceding 
eration. A low «rea appeared on the morning of the 10th to| twenty-four hours at stations on the coasts of Florida, and on 
be approximately central near the Mexican coast and subse- ‘the Gulf westward, and still continued. The pressure at 
quently seemed to move eastward into the Gulf near the twenty- | Brownsville, Tex., the station nearest the centre of disturb- 
fifth parallel. This may possibly have been the same disturb- | ance, was about 2 below the normal, and still decreasing. An 
ance, which perhaps trended to the east in Mexico and passed | area ‘of comparatively high pressure was in the northern pla- 
into the Gulf. | teau region, and another, which had been for about thirty-two 
1V.—This low area was first observed near the north branch | hours approximately central on the New England and middle 
of the Saskatchewan River west of the one hundredth and | Atlantic coasts, and which had probably materially modified 
seventh meridian on the afternoon of the 11th. It moved | the movement of this low area, had recently moved seaward. 
southeastward with comparatively feeble energy, reaching the Moving approximately northeastward towards the mouth of 
lakes north of Fort Garry, Manitoba, on the morning of the the Mississippi the disturbance approached the Louisiana coast 
12th. Afterwards it crossed the province of Ontario north of | with cyclonic energy and reached the vicinity of New Orleans, 
the Lakes, influenced by the higher pressure to its south, en-| La., on the morning of the 19th. <A barometer reading of 
tered the Saint Lawrence Valley and passed into the Gulf|2 22, .82 below the normal, was reported from that station on 
across the northern border of New Brunswick on the morning | that morning, which represented a fall of .52 during the pre- 
of the 14th. Twenty-four hours afterwards it was apparently | ceding eight hours. Gales of hurricane force from northeast 
central on the southern coast of Newfoundland, passing sea-|to northwest had prevailed on the west Gulf coast on the 18th, 
ward. High winds and dangerous local gales occurred in the | but had subsided, except in the immediate vicinity of the de- 
Lake region on the 11th, 12th, and 13th, and also on the coasts | pression, where gradients had become quite marked, averaging 
of New England on the last date, during its progress to the | about one-tenth in thirty miles between New Orleans, La., and 
north and east of these regions. Light rains fell along its| Mobile, Ala. Passing to the southeast of New Orleans the 
path and in the vicinity southward. The depression had ap- | ventre of the storm moved northeastward into Alabama on 
parently attained its maximum energy on the afternoon of the | the 19th, accompanied by heavy gales and rains. 
12th, when it was central north of Lake Superior, with a| Storm signals had been ordered well in advance, and the pub- 
pressure about .6 below the normal. Within the succeeding lic had been fully advised both of the approach ‘of the storm 
eight hours, however, its energy declined materially and the | and its probable direction. Much damage, however, was done 
pressure increased nearly .2. As it approached the Gulf there | to shipping in the Gulf, especially in the vicinity of New Or- 
was a further decline in energy, and when it left the coast it cleans, La., and Pensacola, Fla., where the gale was unusually. 
was apparently but a slight depression of comparatively little | severe. On the 19th a maximum velocity of forty miles was 
magnitnde and feeble force. reported at Galveston, Tex.; forty-two miles at New Orleans, 
V.—Morning reports of the 14th indicated the presence of La. (between 8 and 9 a. mM. ); forty-eight miles at Pensacola, 
another depression in the western Saskatchewan Valley ad-| Fla.; and fifty miles at Mobile, Ala. Minor damages, besides, 
jacent to the mountain slope. During the next sixteen hours | occurred in that vicinity, such as the prostration of telegraph 
it moved in a direction slightly south of east and reached the | wires, trees, fences, etc. During the afternoon and night of 
vicinity of the one hundred and fourth meridian. Thence it! the 19th the central pressure materially increased and the en- 
trended more to the southward, crossed Dakota, and passed | ergy declined as the low area progressed northeastwards to- 
into western Nebraska, where it was central on the afternoon | wards the coast of North Carolina, which it reached on the 
of the 15th, resembling in general outline an ellipse with the evening of the 20th. Trending afterwards more to the north, 
major axis pointing northeast. Light local rains had fallen on | it passed, with increased energy, into the Atlantic, and moving 
the mountains to the westward and in the Missouri and Missis- | adjacent to the coast crossed southeastern Massachusetts and 
sippi valleys. High winds were reported both on Lake Superior | entered New Brunswick, where it was joined on the evening 
and in northern Michigan. An area of comperatively high | of the 21st by another low area, number vii, approaching from 
pressure War then central southeast of Lake Ontario, influencing | the west. The combined area advanced thence northward 
atmospheric conditions westward towards the depression, and | with marked energy, crossed the Saint Lawrencé near Father 
probably materially modifying its path. During the next) Point and apparently passed off into the British Possessions 
eight bours the centre of the depression moved southeastward | to the northeastward. 
through Nebraska to the vicinity of the Platte River. Thence| The gales subsided on the Gulf coasts during the night of 
it moved northeastward into southern Minnesota, with dimin-| the 19th, but set in during the succeeding day on the coast of 
ished energy. Trending afterwards to the southeast it crossed | the south Atlantic states, and subsequently northward as the 
the Mississippi north of Dubuque, lowa, on the afternoon of the | storm advanced. Prominent eastern seaports had been fully 
16th arid passed northeastward into the province of Ontario | apprised by the display of signals and bulletins, and also 
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through the press, of the advance and probable severity of 
the storm, yet us many vessel owners choose to take the risk, 
and numerous vessels were en route on their respective voy- 
ages, much damage and many minor disasters resulted, as the 
gales, especially on the middle Atlantic and New England 
coasts, and also in the Gulf of Saint Lawrence, were very 
severe. Maxima velocities ranged on the Atlantic coasts from 
forty to fifty miles. General rains fell along and adjacent to 
the path of the depression. 

The following extracts from the reports of observers, and 
items from the public press, refer to this storm: 


New Orleans, La.: heavy rain began at 12.30 and ended at 10 a. m. on the 


* 19th, it recommenced at 1.20 and ended at 2.30 p. m.; total amount of rain- 


fall during the storm, 2.19 inches; high wind prevailed during the storm, 
reaching a maximum velocity ot forty-two miles per hour from the north at 
8.35 and 8.45 a. m.; the wind storm ended at 3.17 p. m. 

New Orveans, La., October 19.—The heaviest rain of the year fell last 
night, and the barometer reached a lower point than is on record since the 
establishment of the signal service station here. It rained nearly all day and 
all night, the fall being registered at two inches. The rear of the town was 
flooded. The fires at the —e canal were put out by the flood. The 
draining canals were bank full, and the level for some hours was several 
feet higher in the rear than the front of the town. Thousands of acres of 
cane, ready for cutting and grinding, were beaten to the ground by the mud 
and rain, and cotton not yet icked” was trodden down in the mud. In the 
city proper the frame-work of the new Catholic church of Our Lady of Good 
Council, in the sixth district, was blown down, and the Rev. Father Lambert 
caught in the timbers and painfully bruised. The floating grain elevator, 
‘** Jennie Armstrong,’’ had her top-works blown away, involving a loss of $10,000. 
The roof of the cotton mill of Lehman & Abrams, and the machinery, are 
drenched with the flood. The Louisville and Nashville Railroad line near 


Lake Catharine again suffered, some two or three hundred feet of track | 
Electric light wires were thrown from their fastenings and | 


being washed out. 
five buildings in different parts of the city were set on fire thereby. Hun- 
dreds of trees throughout the city were uprooted and fences blown down. No 
lives were lost, but there were many narrow escapes. The wind reached a 
velucity of forty-eight miles an hour.—Chicago Tribune, October 20th. 

Pensacola, Fla.: a heavy 
forty-eight miles per hour from the southwest; the high wind caused some 
damage to telegraph lines, and all telegraphic communication was cut off. 
Lumber merchants who did not take precautionary steps to save their lumber 
lying in the bay lost it all. 

New York was caught right between the teeth of two cyclones yesterday. 
It got badly bitten. One cyclone came up from the balmy South, as was pre- 
dicted by the ‘‘ Herald”’ yesterday. It raised havoe all day yesterday and did 
lots of damage and created a good deal more fear. 
from the Northwest, where they always keep them on tap, and enhanced the 


racket. 


On Thursday all the steamship officers were warned not to send out south- | 


ward bound vessels. Some sailed, however, despite the warning. The ‘‘ New- 
port,’’ of the Pacific Mail Steamship Line, was one of the vessels that went 
out. Her captain thought that he could avoid the storm by hugging the coast. 
The vessel was posta to be about off Cape Hatteras last night, and it was 
feared that she has had a pretty rough time of it. The “ City of Pueblo,”’ for 
Valparaiso, was to have sailed yesterday, but her captain, being impressed with 
the value of the warning, delayed the time of her departure until this morning. 
The “ City of Atlanta’’ went out, but her captain thought he could dodge the 
storm. 
same opinion, and believed that the storm would pass out to sea before they 
could encounter it. It is feared that to-day will tell a sad tale of wreck all 
along the coast, and with it the contingency of a loss of life. 

At 10 p. m. on Thursday the steamer ‘‘ Charles F. Mayer,’ a collier, bound 
from Boston to Baltimore, went ashore on the Jersey coast, near Chadwick. 
The point where she stranded was about half a mile south of Life Saving sta- 
tion No. 12. Keeper Petit, in command of the station, and his men took the 
crew of seventeen ashore by means of the breeches buoy. Surfman Benjamin 
Truax discovered the stranded vessel in the midst of a terrible storm. Signal 
lights were at once burned and the mortar hauled out on a cart to the beach. 
A line was fired and landed over the ship at the first attempt. The arrange- 
ments were quickly made and the men hauled ashore through the seething and 


booming surf. The vessel is high and dry and can easily be hauled off as soon | 


as the storm subsides.—New York Herald, October 22d. 

Cuatnam, Mass., October 21st.—The steamer ‘‘Alleghany’’ struck some- 
thing off West Chop and ran ashore to keep from sinking. The cargo is in a 
dangerous condition. Eight passengers are on board and are all well; they 
will be sent ashore at the first chance. The ship is damaged forward. 

New York, October 21st.—The cyclone that hee played havoc in the South 


was off Virginia at 7 o’clock this morning. The vessels which left this port 
for the South yesterday are very likely to run into the storm. They were the 
“Newport,” for Aspinwall, ‘City of Atlanta,’’ for Savannah, ‘“‘ New York,” 
for Galveston, ‘‘City of Savannah’’ and ‘‘ Richmond,” for Newport. A high 
wind prevails this afternoon.—The Palladium, Oswego, N. Y., October 2\st. 

ducing the forenoon up 


Block Island, R. I.: light and heavy rains prevaile 


le prevailed during the 19th, maximum velocity | 


The other cyclone came 


he skippers of a score of smaller craft that went out were of the | 


to 11.20 a. m. on the 2ist. High southeasterly winds began during early a. 
m. and, shifting to north at 10.45 a. m., attained a maximum velocity of 
forty miles per hour from the last-mentioned direction. Several disasters oc- 
| curred during the gale. Schooner ‘‘ Rose Bros."’ broke from her moorings at 
4 a. m., but was saved by the life-saving boats. Schooner *‘ Mystery’’ parted 
her cables at about 6 a. m. and was driven against the breakwater and damaged. 
| VII.—This disturbance was first definitely located near the 
sources of the Saskatchewan River on the mountain slope north 
‘of western Montana on the morning of the 18th. Gradients of 
| pressure southward were marked, as a comparatively high area 
then existed from the Missouri River westward to the middle 
Pacific coast. Moving with high energy the centre of the 
‘depression passed to the southeast, advanced across the north- 
‘ern portion of Lake Superior, through southeastern Ontario 
and the adjoining border of Quebec, crossed the Saint Law- 
/rence northeast of Montreal, passed through northern Maine 
into New Brunswick on the 21st, and united with low area 
‘number vi advancing from the southward. The subsequent 
course of the combined area has been described in connection 
with the preceding low area. Local rains fell along the path 
of the depression and to the southward, and heavy gales, mainly 
from southwestern and northwestern quadrants, occurred in 
the Lake region during its passage to the northward and east- 
ward. The central pressure, which on the night of 18th was 
apparently at its minimum, when the depression was north of 
eastern Montana, was slightly over .8 below the normal, but as 
it passed to the east of the lakes north of Manitoba its energy 
declined somewhat, though throughout its entire path it was 
‘comparatively high. 

Observers report as follows, relative to this disturbance : 
Fort Custer, Mont.: light rain fell during early morning on the 19th, and 
high winds prevailed from 12.42 to 2.42 a. m., and from 10.21 a. m. until 6 
p. m.; 4maximum velocity of fifty miles per hour from the north was recorded 
at 1.45 a.m. No serious damage has been reported. 

Marquette, Mich.: a heavy wind storm commenced at 10.20 a. m. on the 
19th; registering a maximum velocity of thirty-six miles per hour from the 
| southwest at 11.59 a. m.; a similar velocity was recorded from the south at 
| 3.27 and at 4.41 p. m.; the gale ended at 5.28 p. m. 

Columbus, Ohio: a westerly gale began at 1.30 a. m. on the 21st and lasted 
| fifteen minutes, the wind attaining a maximum velocity of thirty miles per 
| hour at 1.40 a. m. Another gale began at 9.25 a. m. and ended at 4.05 p. m., 
reaching a maximum velocity of forty-two miles per hour at noon. The 
| damage done by the high wind was slight. 

Erie, Pa.: high westerly winds prevailed all day on the 21st; maximum 
| velocity, forty miles per hour from the northwest at 10.07 p.m. A high north- 
_ westerly gale prevailed all day of the 22d; maximum velocity, thirty-six miles. 

Buffalo, N. Y.: a gale set in from the west at 3.18 p. m. on the 21st and 
continued until after midnight. A maximum velocity of thirty-eight miles 
| per hour from the west was recorded at 10.25 p. m. 
| Oswego, N. Y.: a storm began 7.20 p. m. on the 21st and increased in 

force until early morning of the 22d, when a velocity of thirty-six miles per 

| hour was recorded several times from 3.25 to 5.50 a. m.; a maximum velocity 
| of forty-eight miles per hour was also recorded within the above-mentioned 
'time. Rain and sleet fell at intervals during the 22d. The storm ended at 
5.30 p. m. on that date. The water in Lake Huron was very rough during the 
storm. The schooner ‘‘ Delaware’’ had some of her sails carried away. 

The presence of a depression was indicated off the Carolina 
coasts on the afternoon and night of the 18th. Heavy local rains 

then prevailed there and in southern Virginia, and subsequently 
extended northeastward as the disturbance progressed appar- 
ently in that direction. On the afternoon of the 19th it was 
approximately off the coast of southern New England, causing 
high local winds on the southern shore of Massachusetts. For 
further information relative to this storm see description of 
depression nnmber 11 under ‘‘ North Atlantic storms of the 
month” in this REVIEW. 

VIII.—Morning reports of the 21st showed the presence of 
another low area in the western Saskatchewan valley, slightly 
to the southwest of the location where the preceding area was 
firstobserved. Moving southeastward, with increasing energy, 
into northwestern Indian Territory, which it reached on the 
night of the 22d, it changed its direction to the northeast and, 
| progressing rapidly, crossed Lake Michigan on the afternoon 
of the 23d, reached Georgian Bay within the succeeding eight 
/hours, and passed speedily down the Saint Lawrence Valley 
to the Gulf, where it was central to the east of Anticosti on 
‘the night of the 24th, and thence passed seaward, apparently 
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over Newfoundland. This depression moved with marked 
rapidity, ite average velocity over the path of about 3,420 
miles being 38.9 miles per hour. The rapid translation was 
probably materially due to the swift approach of a marked 
high area in its rear, and the comparatively low pressure over 
the Lakes and northeastward in its advance. Its energy was 
at the maximum on the afternoon of the 23d, when in northern 
Michigan, between the Lakes; the central pressure at the time 
being of contracted area, and about .7 below thenormal. Pre- 
cipitations were general along, and near, its path. Rains were 
most frequent, but light snows were also namerous, caused by 
the rapid advance of the cold wave accompanying the high 
area in rear. Violent local gales, mainly from sw. and nw. 
quadrants, occurred on the Lakes on the 23d and 24th, and 


were accompanied by rain and snow-squalls, which still further | 


tended to endanger life and property. Shipping generally 
seems to have suffered much damage, and considerable loss of 
life is also reported. 

The storm seems to have been unusually disastrous, es- 
pecially in the Lake region. Heavy gales also prevailed on the 
New England coasts on the 24th, and in the Gulf of Saint Law- 
rence and adjacent regions on the 25th and 26th. 

The following extracts, from the reports of observers, and 
from other sources, will show the extent and marked severity of 
this storm: 


Saint Louis, Mo.: a severe gale, accompanied by light rain, occurred from 
10.40 to 11 a. m. on the 23d, the maximum velocity of the wind, sixty miles 
per hour, was reached at 9.46 a. m. 

Cairo, IL; the bigh wind on the 22d, with maximum velocity twenty-nine 
miles from the south, troubled all the Western Union wires between this city 
and Saint Louis, Mo., and it was with great difficulty that any me could 
be transmitted between these points. Steamers on the Mississippi River ex- 
yerienced much difficulty in mohing their landings, the river being very rough. 
High winds occurred also on the 23d and 24th; maximum velocities of thirty 
and thirty-two miles per hour from the north were recorded on these dates, 
respectively ; high northerly winds prevailed during the morning of the 24th, 
with a maximum velocity of forty miles per hour from the north; steamer 
** Belle Memphis’ was driven ashore and delayed ten hours. 

Chicago, Ill: brisk and high east to west winds and cloudy weather prevailed 
during the 28d, with light rain in the forenoon. The gale caused much dam- 
age to trees, signs, sant some cases to buildings. 

Milwaukee, Wis.: a storm began to blow from the southeast at 11.05 p- m. 
on the 22d and ended at 8.15 a. m. the following day; maximum velocity of 
the wind, thirty-five miles per hour, from the southeast, occurred at 4.12 a. m. 
on the 23d. This storm was the most severe of the season at this port, and 
the first one with an on-shore wind. A large number of vessels condi chahes 
in the harbor. Schooner ‘ Maine" dragged her anchor and was driven ashore 
near the harbor piers at 4 a. m. on the 23d. The vessel will be a total loss, 
but the crew was rescued by the Life-saving Service. Another gale began at 
2.05 p. m. and continued until 7.10 p.m. on the 23d; maximum velocity, 
forty-eight miles from the northwest, occurred at 4.22 p. m. 

Grand Haven, Mich.: brisk southeast, shifting to colder southwest and north- 
west, winds prevailed during the day up to 4.50 p. m. on the 23d, when the 
storm attained its maximum velocity, fifty-four miles per hour; light rain 
began at 7.45 p. m. and changed to sleet at 11 p. m. on the same date. The 
steam barge ‘‘Argonaut,’’ iron-ore laden, from Chicago, blew her signal of 
distress when about two miles from shore at about 3.30 p. m. on the 28d. The 
life-saving créw went to her assistance, but, owing to the fury of the gale and 
high sea, they were unable to render any assistance. 

Mackinaw City, Mich.: a gale began 8 a. m. on the 23d and ended 7.42 
a. m. on the 24th; the maximum me oe Me of wind, fifty-seven miles per hour, 
from the east, occurred 5.06 p.m. on the 28d. Another gale occurred from 
8.45 p. m. of the 24th to 3.04 a. m. on the following day. It reached a maxi- 
mum velocity of thirty-two miles per hour from the west at 10.35 p. m. 

Marquette, Mich.: a severe wind storm, accompanied by a heavy fall of 
snow, set in 7.08 a. m. on the 23d; the water in Lake Superior was very 
rough, the waves reaching a height of from fifteen to twenty feet. A maximum 
wind-velocity of thirty-two miles per hour, from the east, was registered 
10.06 a. m., and from the northeast at 12.58 p.m. The schooner “Geo. 
Sherman’ became a total wreck on the south shore of Shot Point, twelve 
miles from Marquette, and the schooner ‘Alva Bradley "’ ran ashore near this 
city, but was saved by the Life Saving Service from Houghton; both schooners 
were laden with coal; loss about $12,000. 

Port Huron, Mich.: a severe gale began 5.10 p. m. on the 23d and ended 
9.15 a. m. on the following day. A maximum velocity of fifty-five miles 
per hour from the southwest was recorded at 8.40 p. m. on the 23d. 

Lansing, Mich.: a brisk southwest wind, shifting to south, prevailed during 
the forenoon of the 23d. At 8.30 p. m. the wind increased in force, reaching 
a maximum velocity of forty-two miles per hour, from the southwest, at 7.50 
p. m., and continued high until midnight. From 6 to 10 p. m. the wind aver- 
aged over thirty miles per hour. 


Toledo, Ohio: fresh to brisk winds grewsies, at intervals, during the 28d. 
At 1.30 p. m. it increased in force and remained high during the afternoon, 
reaching a maximum velocity of forty-four miles per hour, from the west, at 
9.40 p. m.; at midnight the gale calmed down to twenty-five miles per hour. 
The three-masted schooner “ Zach. Chandler ’’ ran ashore at 10 p. m., oppo- 
site Noble Station, near this port; she was bound from Ashtabula to Escanaba, 
with coal; no loss of life. : 

Columbus, Ohio: a severe wind storm began 1.50 p. m. on the = 
heavy gusts of wind tore over the city, carrying away roofs, signs, fences, an 
breaking hundreds of panes of window glass. At 5.15 p. m., while the gale 
was at its height, the Welsh Congregational church, a new and substantial 
structure, collapsed and became a total wreck; the loss is estimated at $20,000. 
Several persons were injured by flying débris; maximum velocity of the wind, 
forty-eight miles per hour from the south, at 5.15 p. m.; the gale ended at 
12.30 a. m. on the following day. 

Erie, Pa.: unusually high winds prevailed during the day of the 24th, 
reaching a maximum velocity of forty-eight miles per hour at 1.25 a. m. on 
the 25th. Steam barge ‘J. S. Fay,”’ of Cleveland, loaded with coal, became 
disabled by the proms 9 sea, but was saved by the Life Saving Service. It is 
reported that the damage to vessels during the storm was very large. 

uffalo, N. Y.: an unusually destructive storin began during the night of 
the 238d—24th, the wind reaching a velocity of sixty-six miles per hour at 1 
and 2.40 a. m., respectively. m 1 to 3 a. m. the wind record registered 
one hundred and fourteen miles, averaging fifty-seven miles per hour for 
two full hours, and from midnight until 6 a. m. an average At of fifty 
miles per hour had been recorded. The high wind caused considerable dam- 
age in the city, trees from twelve to fifteen inches in diameter were blown 
down ; the streets were strewn with signs, fences, shutters, telegraph and tele- 
yhone wires and poles; skylights, show-cases, and windows suffered seriously 
rom the gale. house in course of construction was blown down at 3.20 
a. m., but no one was hurt. Captains, owners of vessels, insurance men, and 
others, acknowledged the great service rendered My the Signal Service in giv- 
ing timely warning. Not a vessel of any kind left the port from 10 a. m. on 
Sunday the 23d until sundown on Monday the 24th. he disasters on Lake 
Erie were very numerous. 

Oswego, N. Y.: a severe storm began at 10.30 p. m. on the 24th and in- 
creased steadily in force until 5.23 a. m., when a velocity of fifty-three miles 
per hour, from the west, was recorded; the storm ended at 8.10 p.m. No 
vessel left the port during the storm. Schooner “Annie Minnies’’ arrived at 
about 8 a. m. with her sails damaged. Trees and fences, and a new building 
used as a carpenter shop, were blown down. 

Lunenburg, Vt.: high wind prevailed from 10 a. m. until 1 p. m. on the 
24th. Numerous trees were blown down, and some damage was done to 
fences and buildings. 

Boston, Mass.: brisk southwest winds, ean | to west, prevailed during 
the forenoon on the 24th, reaching a maximum of forty miles per hour from 
the southwest at 12.10 p. m., after which time the wind gradually moderated. 

Mowrrea., October 24th.—The severest gale ever known here has been blow- 
ing for the last twelve hours. At 2.30 o’clock it was blowing at eighty miles 
an hour. Four houses were blown down on St. Dominique street, and a block 
of forty houses was destroyed by fire. In St. Jean Baptiste ward lar, 
trees have been rooted up, walls and fences blown down, and considerable 
damage done.—Chicago Daily News. 

Newport, R. I., October 24th.—Intelligence was received here this morning 
that the United States training ship ‘‘ Portsmouth,”’ which left here yesterday 
morning, is on Point Judith with four anchors out. The wind is blowing a 
gale from the southwest directly on shore, and if the gale continues the ship 
can hardly escape going ashore, with a large loss of life, as the point is a dan- 
gerous one, oan ae are several hundred souls on board. F Later. The 
imperiled schoolship was not the ‘* Portsmouth,’’ but the ‘‘Saratoga."’ The 
wind got around to the northwest and the ‘“‘Saratoga’’ got up anchor and 
started for New York.—Portland ( Me.) Argus, October 24th. 

Provincetown, Mass., October 24th.—Wind westerly here to-day, blowing 
fifty miles an hour. The mackerel fleet all returned for a harbor. 

Sanpwicn, Mass., October 24th.—A regular equinoctial gale has prevailed 
from the southwest over the Cape since 3 o'clock. No damage reported as 
yet on the upper end of the Cape. The gale is the severest this season.— 
Portland Argun, October 25th. 

IX.—The low area which for about thirty-two hours seemed 
to have been either approaching or developing in the British 
Possessions to the north of Montana had on the afternoon of 
the 27th apparently formed a nucleus on the mountain slope, 
near the sources of the Saskatchewan. Within the next eight 
hours the centre of the depression moved rapidly a little south 
of east and, trending afterwards more to the south, entered 
northern Minnesota and advanced southeastward towards the 
eastern coast of Lake Erie, where it arrived on the morning of 
the 29th. Changing direction subsequently to the northeast, 
it passed, with increased velocity, during the next sixteen hours 
through northern New England and New Brunswick into the 
Gulf of Saint Lawrence. The central pressure of this low area 
was but slightly below the normal during its entire path, but 
after reaching the vicinity of the Lakes it was succeeded by a 
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high area rapidly advancing in its rear which considerably 
accelerated its motion and, as the equilibrium of pressure was 
still further impaired by a low area on the southeastern coast, 


the gradients over the Lakes became close, and heavy local | 
gales again prevailed on the 28th and 29th in that region. 
Local rains and snows also attended the passage of this depres- | 
sion and further increased the dangers of navigation on the. 


Lakes. The movement of this low area across the country was 
very rapid, its path, of about 2,700 miles, having been traversed 
at an average speed of about 48.2 miles per hour. 

X.—The low area which had for several days been indicated 
as in the Gulf of Mexico, beyond the limits of observation of 


adjacent coast stations, was on the morning of the 29th ap- | 


proximately located off the southwestern coast of Florida, about 
two hundred miles to the northwest of Key West. Local rains 
had been frequent in the Rio Grande Valley, Gulf States, and 
Florida since the 24th. A high area was now advancing south- 
ward near the Mississippi. Crossing the Florida Peninsula 
during the next eight hours the centre of the disturbance 
trended more to the northward and, moving approximately 
parallel with the coast and at a comparatively short distance 
from it, progressed northeastward. The rains in the Gulf 
ceased after its advance into the Atlantic, but extended north- 
eastward along the coast as the disturbance moved in that 
direction. It apparently increased in energy during transla- 
tion and was accompanied by heavy gales, especially on the 
coasts of North Carolina and Virginia. In the vicinity of 
Norfolk, Va., the storm seems to have been especially severe 
on the 31st and to have caused much general damage. At the 
last report of the month the depression was apparently central 
off the coasts of Delaware and Maryland. 
haps at its maximum when off the Virginia coast on the after- 
noon of the 3lst. The pressure at that time at Norfolk was .56 


below the normal, but was probably much less nearer the centre. | 


Observers in North Carolina and Virginia make the follow- 
ing reports regarding this storm: 

Hatteras, N. C.: a storm began 4.05 a. m. and ended 2.20 p. m. onthe 31st; 
& maximum velocity of fifty-four miles per hour from the north was recorded 
at 4.22 a. m. 


Kitty Hawk, N. C.: rainy and brisk northerly winds becoming high, with | 


a maximum velocity of sixty miles per hour, at 10.15 p. m. on the 


'katchewan valley on the afternoon of the 29th. 


30th. A severe rain and wind storm prevailed until 2p. m. on the 31st, and for 
seven hours, from 4 until 11 a. m., the wind velocities averaged over sixty 
miles an hour; at 10 a. m. the storm attained its greatest force, the wind 
then reaching a velocity of seventy miles per hour. Considering the severity 
of the storm, very little damage was done in this vicinity. 

Lenoir, N. C.: light rain prevailed at 8 a. m. on the 30th, it was accom- 
panied by hail for a short time in the afternoon, and a few flakes of snow fell. 

Raleigh, N. C.: a heavy rain storm began during the night of the 80-8ist 
and continued until 1.10 p. m., when hail fell for about ten minutes. It again 
turned to heavy rain and was accompanied by snow from 6.30 to 8.30 p. m., 


_when heavy rain set in anew and ended at 10 p. m., 4.18 inches of rain and 


melted snow having fallen during the prevalence of the storm. 

Chicamicomico, x. C.: a heavy gale from the east, accompanied by a few 

claps of thunder, prevailed during the early morning of the 31st. The storm 
rostrated several telegraph poles on Body Island and south of Little Kinna- 
feet, cutting off telegraphic communication. 

Cape Henry, Va.: a violent wind, rain, and sand storm prevailed during the 
day of the 31st. During the storm four schooners were driven ashore at dif- 
ferent points between this place and Dam Rock, Va., and many vessels around 
the capes are still in danger; two lives are reported to have been lost. The 
wires Seowene this point and Norfolk are in trouble and communication cut off. 

Norfolk, Va.: a northerly gale prevailed throughout the day of the 31st, at- 
taining a maximum velocity of forty miles per hour from the northeast. The 
gale is said to have been of longer duration and caused more damage than any 
storm since the memorable August gale in 1879. A number of vessels were 
blown ashore and became total wrecks. The captain and one man of the 
schooner ‘‘ Manantico’’ were drowned. On account of heavy rains and high 
tides, much merchandise has been damaged or destroyed by water.: 


XI.—A slight depression was observed in the western Sas- 
Although the 
barometer was but little below the normal, yet the pressure 
had decreased nearly .3 in that vicinity during the previous 


eight hours, and a high area, about .6 above the normal, then 


existed west of Lake Superior. This low area advanced south- 


Its energy was per- eastward through the valley, reached the lakes north of Mani- 


toba on the afternoon of the 30th, and thence passed eastward 
into the British Possessions beyond the field of observation. 
The high pressure which had meanwhile moved southward 
probably modified its path and forced it farther to the north- 
ward. A low area was observed near the mouth of the Saint 
Lawrence on the afternoon of the 3lst and still remained in 
that vicinity at the close of the month. This is believed to 
have been the same depression which was last observed near 
Lake Winnipeg on the 30th, and which had apparently pro- 
gressed thus far seaward. 


NORTH ATLANTIC STORMS. 
[ Pressure in inches and millimetres; wind-force by Beaufort scale. } 


MOVEMENTS OF HIGH BAROMETER AREAS OVER THE NORTH 
ATLANTIC OCEAN. 


In the preparation of the following discussion, by Sergeant. 
| lel, storm-areas do not follow the usual east-northeast course to European 
| waters, but pursue a more northerly track, or disperse. 


E. B. Garriott, Signal Corps, daily charts for 1885, containing 
data from international simultaneous observations taken at 
noon, Greenwich mean time, have been carefully studied, with 
a view of determining the general movement of anti-cyclones 


over the north Atlantic : 

The scientific methods pursued by the Signal Service during the past few 
years in the study of marine meteorology have resulted in deducing facts rela- 
tive to the movements of ocean storms, whose practical value can hardly be over- 
estimated. These deductions, while to a considerable degree verifying the 
results of old observations taken and collected by individuals, have, by their 
wider sco 
series of simultaneous meteorological observations taken by hundreds of ship- 
masters, permitted a more accurate definition of the general laws which attend 
atmospheric changes over the north Atlantic Ocean. In connection with the 
current work of the Signal Office, the cyclonic depressions which appeared over 
the north Atlantic Ocean have been traced and described, and their general 


, and in view of the increased facilities afforded by a systematic | 


|in the Monruity WearHer Review for July, 1887, the apparent dependence 
| of a cyclone’s movement upon its position with reference to anti-cyclonic areas 


was briefly discussed, and it was shown by a tabulated statement that during 
eriods of high barometric pressure over mid-ocean north of the fortieth paral- 


As areas of high barometric pressure influence to a greater or less degree 


| the movements of low barometer areas, and as the anti-cyclonic and cyclonic 
j}areas are chiefly and conjointly instrumental in producing all atmospheric 
| changes, it would seem that investigations tending to produce facts relative to 


_the movements of anti-cyclones over the Atlantic would be of interest when 
| considered in connection with the movements of cyclonic areas, and of value in 
determining the laws and conditions which govern weather changes in the 
great highways of the ocean. 

The series of international observations show that an accumulation of air ex- 
hibiting an anti-cyclonic circulation is commonly located over mid-ocean south of 
the fortieth parallel, and that a barometric depression usually occupies the ocean 
north of the fiftieth parallel. The storm-track charts also show that the nor- 
mal direction of movement of cyclonic areas in any given locality corresponds 
closely with the prevailing wind-directions in that locality, which are governed 
| over the ocean by the anti-cyclonic and cyclonic systems referred to. It has 


characteristics as regards direction and velocity of movement, frequency, | been found that in their passage from the North American continent areas of 
and distribution, have been fairly well determined. This work has been | high and low barometric pressure follow one another with a great degree of 
necessarily "paca in a very limited time, and is, therefore, lacking in de- | regularity, and that while areas of low pressure have a normal north of east 
tails as to the causes which seemed to contribute to the normal and abnormal | course after leaving the coast, the high pressure areas almost invariably move 
movements of cyclones. Further labor and judgment will therefore be needed | south of east. The normal direction of movement of cyclonic areas in the 
to extract from the invaluable accumulation of data on file the facts that will | trans-Atlantic tracks is evidently due to the prevailing drift of the atmosphere 
lead up to a clearer understanding of the laws governing storm movements on | in the vicinity of the fiftieth parallel, along the line of which is the inter- 
the north Atlantic. mediate region between what may be termed the permanent areas of high and 
ometric pressure, under the combined influence of which the 


In an article entitled ‘‘ North Atlantic storms during 1885,’’ which appeared | low mean 
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| 
prevailing winds in that latitude are from about west-southwest. The almost 
constant presence of these extensive anti-eyclonic and cyclonic areas in the | 
region named is attributed to influences exerted by the more general laws and | 
movements of the atmosphere over the earth's surface, and is also ascribed, | 
in part, to the deflection of the normal air currents by the more elevated por- | 
tions of the continents. Saffice it to say in treating of the meteorology of the | 
north Atlantic Ocean, that upon advancing from the American coast areas of | 
low barometer appear to move towards the region of barometric minima, and | 
areas of high pressure are apparently attracted to the region of maxima. 

During 1885 sixty areas of low pressure advanced eastward over the ocean | 
from the American coast; during the same period fifty-two well-defined areas of | 
high barometer were traced from the interior of the continent and passed off | 
the coast, of which seven traversed the ocean to Europe, and three moved | 
northeast to the vicinity of Iceland; the remaining high areas advanced east | 
or south of east and united with the cyclonic system south of the fortieth paral- | 
lel. In tracing the anti-cyclonic areas eastward from the Mississippi Valley to | 
the coast, it was shown that between the thirtieth and fortieth sanaliale the paths 
ran almost due east, while to the northward of the fortieth parallel they were | 
south of east, the southern inclination increasing with the northern origin of 
the areas. The great uniformity of movement of the areas of high pressure, 
about 90 per cent. of which pursued a south of east course from the American | 
coast, seems to indicate that their direction of movement can be calculated | 
with «a greater degree of certainty than the probable track of low pressure 
areas. It would also appear from a study of the simultaneous movements of | 
high and low barometer areas over the ocean that the areas of high pressure 
move with greater rapidity than low areas, aud that the direction of their 
course and the velocity of their movement is seldom influenced by the cy- 
clonic areas which may precede or follow them. On the other hand it has 
been observed that the movements of cyclonic areas are largely influenced by 
anti-cyclonic areas, which apparently cause barometric depressions to deviate 
from their course, and in many instances to dissipate, when situated in their 
line of advance. Without considering the anti-cyclonic areas of an apparent 
loeal character which appeared during the year over the land and ocean, but 
confining the discussion to the more important and well-defined high areas 
which traversed the continent east of the Mississippi Valley and advanced 
over the ocean, it is shown that the high and low areas traced from the Ameri- 
ean coast during 1885 corresponded closely in number, and a careful tracing 
of the high areas from the ninetieth meridian shows few instances wherein 
they deviated from the normal south of east track over the western Atlantic. 

On account of the numerous combinations in the relative positions of 
high and low barometric areas which they present upon leaving the coast, it 
is not possible with our present knowledge of ocean meteorology to formulate 
an infallible rule for determining their movements. A set of rules could, how- 
ever, be deduced from an exhaustive study of individual high and low areas, | 
whereby cyclones of a given intensity and pursuing similar paths could be | 
classified, and their relation to, and aeneniivann upon, anti-cyclones deter- 
mined. By this means the position, strength, and progressive velocity of cy- 
clohes, as well as their proximity or relation to anti-cyclones would permit of 
their classification with storms which had presented similar characteristics, 
and whose course subsequent to leaving the coast had been determined. 
This classification would seem the more necessary in the case of cyclonic areas 
on account of the more frequent irregularities noted in their movements, which 
are apparently occasioned in a great majority of instances by the presence or 
movements of anti-cyclonic areas. A general rule, based upon the movements 
of anti-cyclonic areas during 1885, may be given, which would doubtless be 
applicable to a large proportion of the storm-areas which advance over the 
continent and the ocean. The average time occupied by the fifty-two anti- 
eyclones traced in advancing from the ninetieth meridian to the coast was 
about one and one-half days, this rate of progression being considerably 
greater than the average velocity of cyclonic areas over that region. 

Lines representing the mean paths of the anti-cyclones would converge over 
the ocean to a point in about N. 35°, W. 36°. Assuming that, by their greater 
density or weight, and on account of the known regularity of their movements, 
anti-cyciones largely control the movements of qdiania areas, it would appear 
that the probable course and rate of progression of a cyclonic area could be 
fairly well determined upon its passage from the continent by considering its 
position relative to well-defined high barometer areas which precede or follow 
it. Upon advancing to the vicinity of the sixtieth meridian high barometer 
areas, as a rule, lose their individuality and become a part of the great anti- 
cyclonic system which commonly occupies mid-ocean south of the fortieth 
parallel, visibly extending westward to the vicinity of the American coast with 
the absorption of areas of high barometer, and, subsequent to the union, gradu- 
ally contracting its western limit. It therefore appears that in the case of 
cyclones which closely follow the passage of high fheseunster areas from the 
coast, it is reasonable to anticipate an abnormal northerly course, and that the 
greater the period which exists between the advance of the areas from the 
coast line the greater would be the liklihood of the low pressure area pursuing 
a normal path over the ocean. This supposition is the more warranted when 
the fact is taken into consideration that in the normal movement of cyclonic and 
anti-cyelonic areas, the latter more frequently closely follow and accelerate 
the forward motion of the former upon passing from the coast, and materially 
contribute to the greater rapidity of their advance over the ocean. 

As regards the changes in position of the anti-cyclonic area over mid-ocean 
and the occasional shifting to the westward of high barometer areas from over 
northern Europe, whereby the barometric pressure over the ocean in high lati- 
tudes is greatly increased, it would not be possible in the absence of telegraphic 
reports from east of the thirtieth meridian to determine the barometric conditions 


which would exist over the eastern portion of the ocean in advance of a cyclonic 
depression leavingthe American coast. A knowledge of the normal movements 
of anti-cyclonic areas over the continent and the western portion of the ocean, 
which is so clearly shown by tracings made of their paths during 1885, and a fair 
understanding of the relations which exist between high and low barometer areas 
attending their passage from the coast, would suffice to determine with a con- 
siderable degree of accuracy the probable influence of a cyclone’s action along 
a greater part of the trans-Atlantic ship routes. For a more comprehensive 
knowledge of the more complicated relations which exist between high and 
low barometer areas attending the abnormal movement of cyclones, it will be 
necessary to classify for study the anti-cyclonic and cyclonic areas which ad- 
vance eastward from the American continent, and, following such a classifica- 
tion, it would be possible to recognize the normal and abnormal features 
peculiar to the storms of the north Atlantic Ocean prior to their departure from 
the coast, and to determine their probable path. 


The paths of the depressions that have appeared over the 
north Atlantic Ocean and in the vicinity of the West India 
Islands during the month of October, 1887, are determined, ap- 
proximately, from international simultaneous observations fur- 


nished by captains of ocean steamships and sailing vessels; 


reports received through the co-operation of the Hydrographic 
Office, U. 8. Navy, and the ‘“‘ New York Herald Weather Ser- 
ice ;” and from other miscellaneous data received at this office 
up to November 21, 1887. 

Sixteen depressions are traced, of which, eight were of 
tropical or subtropical origin; four advanced eastward over 
Newfoundland, one of which traversed the ocean from coast to 
coast; three moved northeastward from the middle Atlantic 
coast of the United States; one is first charted over the ocean 
northeast of Newfoundland, and one is located on the last day 
of the month to the westward of the British Isles. 

In the vicinity of the American coast south of the fortieth 
parallel, the month was characterized by a succession of storms 
of moderate energy, which advanced northeast towards New- 
foundland; while to the northward of the forty-fifth parallel, 
each decade embraced storms of pronounced strength. To the 
northward and northeastward of the Windward Islands, and 
over the west portion of the Caribbean Sea, and in the Gulf of 


| Mexico, there is an unusual prevalence of charted cyclonic de- 


pressions, which fact may, perhaps, be attributed to an increase 
in the number of reports received from those regions, whereby 
the location and tracks of storms could be the better deter- 
mined. Over mid-ocean, along the trans-Atlantic tracks, 
storms were less frequent than during corresponding months 
of previous years and the depressions traced possessed but nor- 
mal energy. In the vicinity of the Azores unsettled and 
stormy weather, with low and fluctuating barometric pressure, 
prevailed during a greater portion of the first and second de- 
cades of the month. In European waters the weather con- 
ditions continued settled, and high barometric pressure pre- 
vailed, except at the close of the first, and beginning of the 
second, decades, and subsequent to the 26th, when the approach 
and passage of barometric depressions occasioned disturbances, 
the severity of which were more marked during the last five 
days of the month. 

In October, 1886, fourteen depressions were traced, of which 
one traversed the ocean. The storms developed greatest in- 
tensity off the west coast of Europe, between the forty-fifth 
and sixtieth parallels, the second decade being especially 
marked by storms of exceptional violence in that region; over 
the western portion of the ocean and along the American coast, 
no storms of pronounced strength appeared after the second 
day of the month. The tropical cyclone which entered the 
Gulf of Mexico at the close of the first decade was very severe 
and destructive in its character. 

In October, 1887, the severest weather was experienced in 
the vicinity of the British Isles during the last five days of the 
month; over mid-ocean, in high latitudes, there was a marked 
deficiency in the aggregate number of depressions which ap- 
peared, when compared with those traced for corresponding 
months of previous years; while in middle and southern lati- 
tudes the number of storms charted exceed the normal for the 
month, although reports do not indicate a degree of energy on 
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the part of the West India cyclones commensurate with that | 9th, between N. 25° 10’, W. 74° 8’ and N. 28° 00’, W. 74° 15/; 


which commonly characterizes the storms of that region. 
The following are descriptions of the depressions traced : 


at 4.50 a. m., Greenwich time, a fresh gale commenced, with 
heavy rain and a rough sea from e.; gale continued till 7 p. 


1.—The development or presence of a cyclonic area was indi- | m., when it moderated ; lowest barometer, 29.59 (751.6), 9 a. m.” 


cated to the northeastward of Newfoundland on the Ist, and 


§.—This depression passed eastward over northern New- 


vessel reports of the 2d admitted of locating its centre in about | foundland and on the morning of the 9th was central in about 


N. 51°, W. 45°. On this date high barometric pressure over | 
the ocean north of the fiftieth parallel and east of the thirtieth 
meridian apparently retarded the eastward advance of the de- | 
pression. On the morning of the 4th the area of high barome- 
ter had moved to the eastward of the twentieth meridian, and 
in the interval the storm-centre recurved to the northwestward. 
During the 4th and 5th the depression moved slowly south of 
east along the southwest margin of the high pressure area, and 
on the 6th again recurved to the northward. The continued 
presence of the area of relatively high barometer to the north- 
eastward, however, apparently checked the storm’s inclination 
to assume a normal advance movement, and forced it south- 
ward to the vicinity of the Azores by the 8th, whence it moved 
north of east, passing over the Bay of Biscay during the 9th, 
on which date the pressure was high north of the fiftieth 
parallel between W. 20° and 30°. By the 10th the depression | 
had advanced over the continent of Europe beyond the region | 
of observation. This depression displayed considerable energy 
during the Ist, 2d, and 3d, after which little strength was 
shown. The following reports refer to disturbances which at- 
tended its passage previous to the 4th: 

Captain Jiingst, of the s.s. ‘‘ Ems,’’ reports a whole gale on 
the 2d and 3d; wind veered from s. to n.; lowest barometer, 
29.34 (745.2), at 4. p. m. of the 2d, in N. 48° 44’, W. 36° 36/. 
The s. s. “ Milanese ” encountered a strong gale on the 1st and 
2d; wind veered from sse. to ssw.; lowest barometer, 29.53 
(750.0), at noon of the 2d, in N. 46° 58’, W. 29° 46’. Capt. 
R. T. Jones, of the s. s. “ Galileo,” reports a fresh gale on the 
3d; wind veered from sse. to nw.; lowest barometer, 29.53 
(750.0), at 4 a. m., in N. 47° 58’, W. 39° 42/. 

2,.—This storm apparently originated off the coast of the 
United States south of the fortieth parallel during the 4th; on_ 
the 5th the depression was central in about N. 38°, W. 69°, 
whence it moved northeast to the southeast extremity of New- 
foundland by the 7th; by the 8th the storm-centre had recurved 
northwestward and united with a cyclonic area which had ad- 
vanced eastward over the Gulf of Saint Lawrence. This de- 
pression was unattended by noteworthy features. 

3.—This depression is traced from the Caribbean Sea west- 
ward along the twentieth parallel over Yucatan and the south- 
ern portion of the Gulf of Mexico during the 6th, 7th, and 8th, 
its path being determined, approximately, by a limited number 
of vessel reports. While the cyclonic nature of this storm is 
well defined by charted reports, its course was too far to the 
southward to accurately determine its strength. 

4,—The presence of this depression over the Caribbean Sea 
was shown by reports of the 8th; by the 9th the storm-centre 
had apparently moved westward to about N. 19°, W. 71°, and 
on the morning of the 10th it had moved northwest over the 
western extremity of Cuba, whence it passed slowly westward 
over the Gulf of Mexico. The path of this storm subsequent 
to the 11th cannot be determined, owing to an absence of re- 
ports from the region east of the position it occupied on that 
date. The following reports show the general character of the 
disturbances which attended its passage : 

‘* Havana, 10th, barometer 29.89 (759.2); wind se., eleven 
miles ; cloudy weather; ,4, cirro-stratus clouds moving from the 
sw.; storm-centre west of station.”” Captain McKay, of the 
s. 8. ‘*Alvena,’’ reports: ‘ 8th between Cape Maysi, Cuba, and 
Castle Island, at 4.57 a. m., Greenwich mean time; at 8.12 a. 
m., barometer 29.63 (752.6), and falling rapidly; 9.27 a. m., 
barometer lowest, 29.36 (745.7), after which it commenced to 
rise. The weather during this time was heavy and threaten- 
ing, with wild-looking clouds from n. to s. and around to w.; 
at the last-mentioned hour the clouds parted in east to north 
and the greater portion remained in the south, but no rain fell. 


N. 50°, W. 54°. During this and the following seven days the 
storm moved slowly east-southeast, passing over the Azores 
on the 14th, and disappearing over the ocean to the eastward 
of that group after the 16th. The abnormal direction of move- 
ment assumed by this storm was apparently due to the preva- 
lence over mid-ocean, north of the fiftieth parallel, of an area of 
high barometric pressure, along the southeast and southern 
margins of which the depression slowly shaped its path. The 
character of this storm is shown by the following reports : 

Capt. G. Moody, of the s. s. ‘‘ State of Georgia,” reports a 
fresh gale on the 9th; wind from sw. to nw.; lowest barometer, 
29.39 (746.5), at 8 a. m., in N. 44° 46’, W. 57° 27’. Captain 
Trinick, of the s. s. ‘* Milanese,” reports a fresh nw. gale on 
the 9th; lowest barometer, 29.43 (747.5), at noon, in N. 43° 06/, 
W. 57° 46’. Capt. J. Jameson, of the s. s. “ India,” reports a 
strong gale from the 8th to the 11th; wind veered from nnw. 
to nne.; lowest barometer, 29.31 (744.5), at 11.40 p. m. of the 
10th, in N. 45° 40’, W. 54° 35/. 

Third Officer J. H. Mills, of the s. s. “Aurania,’’ Capt. W. 
H. P. Hains, commanding, reports a whole gale on the 11th 
and 12th; wind veered from se. to sw.; lowest barometer, 29.19 
(741.4), at noon of the 12th, in N. 48° 12’, W. 38° 40’. Capt. 
W. J. Boggs, of the s. s. ‘‘ Indiana,” reports a fresh gale on the 
11th and 12th; wind veered from ssw. to nw.; lowest barome- 
ter, 29.27 (743.4), at 2p. m. of the llth, in N. 45° 32’, W. 46° 
00’. Captain Milburn, of the s. s. ‘“‘Ocean Prince,’’ reports a 
storm on the 11th and 12th; wind backed from se. to e., ne., 
and nnw., blowing hardest from nnw.; lowest barometer, 28.92 
(734.6), at 7.30 p. m., Greenwich time, in N. 38° 07’, W. 41° 55/. 

6.—The presence of this depression northeast of the Wind- 
ward Islands was shown on the morning of the 9th; by the 
llth the storm had moved northeast to N. 30°, W. 40°, from 
which position it passed northward and united with depression 
number 5, which had advanced southeast from Newfoundland. 

The following extracts from ships’ logs have been furnished 
by Rev. Benito Vifies, 8. J., director, Belen Meteorological 
Observatory, Havana, Cuba: 

“The Spanish s. s. ‘ Navarro,’ October 10th, at night, fine 
weather, steady west wind, light clouds, moving swiftly from 
s., growing heavier, and wind changing to the third quadrant; 
llth, in N. 34° 0’, W. 40° 20’, at noon; during the early 
morning the barometer fell rapidly, with wind se. and ese., and 
violent gusts and high sea from sw., and heavy rain. At 7a. 
m. the wind was furious from ene., with beavy rain and enor- 
mous seas from the second and third quadrants; 8.30 a. m., 
wind ne., blowing with terrible fury ; sea confused from third, 
second, and first quadrants, being more pronounced from sw.; 
9.30 a. m., wind nne., with terrific squalls; intervals of calm, 
and barometer oscillating from 28 to 29 inches; 11.30 a. m., 
wind nw.; barometer rising rapidly. The s. s. ‘Ardanach,’ 
October 11th, at noon, in N. 37° 20’, W. 38° 23’, strong sw. 
gale and a very heavy sea; barometer 29.49 (749.0) and very 
unsteady; 4 p. m., wind increasing to about force 10; low 
stratus and nimbus clouds, moving very rapidly from wsw.; 
barometer falling; 6 p. m., wind suddenly shifted to w., and 
blew with hurricane force, causing a fearful sea; continued * 
blowing at about force 12 for four hours, and at 10 p. m. com- 
menced to moderate. During the storm the lowest barometer 
reading was 29.20 (741.7) and not so unsteady as at noon; the 
clouds were very low stratus aud were travelling very rapidly 
from the w. The storm seemed to occupy a small area, as 
previous observations showed fine weather, and the same pre- 
vailed shortly after the storma’s passage.” 

7.—This storm is first charted over the Caribbean Sea south 
of Jamaica under date of the 11th, whence it moved slowly 
west-northwest to the Texas coast by the 18th, after which it 
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recurved northeastward. The following reports indicate the | 
character of the disturbances which attended its passage : 
“The corvette ‘ Nalon,’ from Belize to Cienfuegos; 10th, | 
in N. 19° 50’, W. 75° 20’, heavy sea from ese.; in southeast | 
quadrant heavy clouds, which caused violent gusts of wind and | 
rain; wind oscillated from ese. to se. and barometer fell slowly. 
Lith, in a. m., wind hard from ese., heavy clouds and violent 
gusts of rain and wind; in p. m. barometer fell considerably, 
to 29.33 (705.0) at 6 p. m., weather dark, and rain continuous; 
8 p. m., terrible rolling sea from ese. to ssw.; during the night 
continuous rain and violent gusts; barometer fell to 29.21 (742.0). 
12th, in a. m., rain continued, with hurricane from se. to s., 
the sea a boiling mass, and so it continued to the end of the 
day’s run, in N. 20° 45’, W. 77° 0’, with barometer steady at 
20.21 (742.0); in afternoon much rain and wind, sea more 
moderate; 6 p. m., weather cleared somewhat, and barometer 
rose slightly; during night violent gusts from s. and ssw. 
12th, noon, in N. 20° 50’, W. 76° 30’, barometer rising slowly 
tu 29.29 (744.0), hard gusts. 13th, hard sw. gusts at long in- 
tervals; sea from ese., and diminishing; barometer rising.” 
Havana, 12th, 9 a. m., barometer 29.74 (755.4), e., light rain, 
10 miles, storm-centre sse. of station; 3 p. m., barometer 29.64 
(752.8), e., heavy rain, 20 miles, storm-centre south of station. 
Havana, 13th, barometer 29.69 (754.1), e., light rain, 25 miles. 
Cienfuegos, 12th, 3 p. m., barometer 29.70 (754.4), se., heavy 
rain, violent gusts. Havana, 14th, 6 a. m., barometer 29.70 
(754.4), se., cloudy, 19 miles, storm-centre sw. of station, mov- 
ing west. Trinidad, Santa Oruz, violent gusts from se., light 
‘rain; seaswell sse. Oapt. James Bolger, of thes. s. ‘* Neuces,” 
reports a strong gale from the 13th to the 15th; wind veered | 
from noe. to ene.; lowest barometer, 29.73 (755.1), at 12 
noon of the 14th, in N. 24° 50’, W. 85° 3’. After the gale 
the wind continued to blow from ese., accompanied by 
heavy rain squalls to Key West. Capt. P. H. Hanlon, of the 
s. 8. “ Mascotte,” reports a whole gale on the 14th and 15th; 
wind veered from ne. to se.; lowest barometer, 29.68 (753.9), at 
1 a. m. of the 15th, in N. 25° 30’, W. 82° 20’. Captain Jér- 
gensen, of the bark “Adele Sabina,” reports a storm on the) 
19th and 20th; wind veered from ese. to wnw.; lowest ba- | 


12.—This depression appeared off the coast of the United 
States, in the vicinity of the thirty-fifth parallel, on the morn- 
ing of the 19th, whence it passed northeast to the fortieth par- 
allel in about W. 65°, and thence advanced eastward to the 
sixtieth meridian by the morning of the 20th. During this and 


the following date the depression moved slowly southeast and 


disappeared after the 21st. The abnormal direction of move- 
ment assumed during the last two days of its course was ap- 


parently oceasioned by an area of relatively high pressure 


which occupied the ocean to the northeastward of its position. 
The storm displayed small energy, and, aside from its ab- 
normal course, was unattended by noteworthy features. 
13,—The presence of this depression over the ocean between 
N. 20° and 25° and W. 45° and 50° was shown by vessel reports 
of the 22d and 23d, which were not, however, sufficiently 
numerous in that region to determine its strength or to admit 
of charting its track previous or subsequent to those dates. 
14.—This was the most important depression which appeared 
during the month, and in its passage from Newfoundland to 
the British Isles, from the 23d to the 29th, inclusive, augmented 
energy day by day and occasioned storms of hurricane force 


over, and to the westward of, the British Isles during the last 


five days of the month. The depression pursued an almost 
normal track to the northward of the trans-Atlantic steamer 
routes, its advance being checked on the 25th by an area of 
high barometer to the eastward. The giving way to the south- 
eastward of this area of high pressure was followed during the 
26th by an advance on the part of the cyclonic area, which 
moved slowly eastward to the north of Ireland by the 29th, 
where it apparently remained almost stationary until the 30th, 
during which date it probably passed into the North Sea, where 
its presence was indicated by reports of the 31st. 

The following special reports show the character of the dis- 
turbances encountered in the southern quadrants of this cyclone 
during its passage over the Atlantic, previous to which heavy 
gales were experienced off the coast of the United States, at- 
tending the passage of land low area number vi, of which it 
was a continuation : 

Mr. J. Higgins, observer at Saint John’s, Newfoundland, re- 


rometer, 20.35 (745.5), at 1 p. m. of the 19th, in N. 30°08’, W.| ports that on the night of the 24th the wind veered suddenly 
87° 10’. Capt. John Stewart, of the bark “ Gettysburg,” re-| from northwest to south, and increased toa gale, with heavy 
ports a storm on the 19th; wind veered from se. to w.; lowest | rain showers, which continued till 5 a. m: of the 25th. Capt. 
barometer, 29.38 (746.2), at 11 a. m., in N. 29° 55’, W. 87° 10’.| M. de Jousselin, of the s.s. ‘* La Bretagne,’ reports a fresh 
8,—This depression first appeared east of Bermuda on the gale on the 26th and 27th; wind veered from wsw. to wnw.; 
12th, whence it had apparently advanced from eastward of the lowest barometer, 29.83 (732.3), at 8 a. m. of the 26th, in N. 
Windward Islands; by the 13th the storm-centre had moved 49° 20’, W. 40° 10’. Capt. H. McKay, of the s. s. “ Servia,” 
rapidly north-northeast and united with depression number 9 | reports a whole gale on the 26th and 27th; wind veered from 
on the northeast edge of the Banks of Newfoundland, without | wsw. to nw.; lowest barometer, 29.76 (755.9), at 6 a. m. of the 
evidence of marked energy. 26th, in N. 49° 54’, W. 34° 48’. Captain Heeley, of the s. s. 
9,—This storm passed southeast from the northern extremity | ‘* England,” reports a strong gale from the 26th to the 28th; 
of Newfoundland and united with number 9, as above stated; | wind veered from sw. to nw.; lowest barometer, 29.82 (757.4), 
subsequent to the morning of the 13th the depression advanced | at 4 a. m. of the 26th, in N. 49° 43’, W. 39° 09’. Capt. Rud 
rapidly east-southeast and united with number 5 in the vicinity | Weyer, of the s.s. “‘ Pennland,” reports a whole gale from the 
of the Azores, without a special display of strength. | 25th to 29th; wind veered from se. to nw.; lowest barometer, 
10,—This depression was central on the 14th in about N. 35°, 29.82 (757.4), at 6 p. m. of the 26th, in N. 50° 00’, W. 29° 00’. 
W. 69°, whence it bad advanced from the southwestward; by Second Officer F. Potts, of the s. s. ‘‘ British Crown,’’ Capt. 
the 15th the storm-centre had moved rapidly northeast to the A. Smith, commanding, reports a strong s. to wnw. gale on 
east coast of Newfoundland, and thence passed to N. 52°, W. the 25th and 26th; lowest barometer, 29.80 (756.9), at 8 a. m. of 
39°, after which it disappeared in the direction of Iceland be-| the 26ch, in N.50° 38’, W.19° 10’. The s.s. “ British Crown” 
yond the region of observation. This storm possessed moder- encountered a strong west gale from the 27th to the 29th; 
ate strength, and was accompanied by fresh to strong gales | lowest barometer, 29.77 (756.1), at midnight of the 28th, in N. 
» during the 15th and 16th. 50° 05’, W. 32°50’. Oapt. H.C. v. d. Zee, of the s.s. ‘‘ Edam,” 
11,—This storm apparently originated in the tropics, east of | reports a whole gale from the 27th to the 29th; wind veered 
the fiftieth meridian, and by the 16th it was central in about) from w. to nw.; lowest barometer, 29.75 (755.6), at 11 p. m. of 
N.17°, W. 52°, whence it moved slowly northwest to the twenty-| the 28th, in N. 49° 42’, W. 30° 52’. Oaptain Jeffrey, of the s. 
fifth parallel by the 18th. During the next twenty-four hours | s. ‘“Greece,’” reports a whole gale on the 29th and 30th; wind 
the centre of depression recurved northeastward to the thirtieth | veered from se. to sw.; lowest barometer, 28.76 (730.5), at 0.45 
parallel, after which it passed northward and probably united{a. m. of the 30th, in N. 49° 47’, W. 4° 49’. Captain Franck 
with depression number 12. No special reports have been re-| of the s. s. “Australia,” reports a whole gale on the 29th and 
ceived relative to this storm, and a scarcity of simultaneous | 30th; wind veered from s. to nw.; lowest barometer, 28.75 
observations from the region through which it passed renders (730.2), at 11 p.m. of the 29th, when off Portland. 
it impossible to determine its strength. | 15,—This depression was central on the 30th in N. 31°, W, 74°, 
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whence it had apparently advanced from the southward; by 
the 31st it had moved east of north to the thirty-fourth parallel, 
accompanied by strong to whole gales. The following special 
reports refer to this storm: Captain Evans, of the s. s. “ Clari- 
bel,” reports a whole gale with squalls of hurricane force from 
October 30th to November ist; wind veered from nne. to se. 
and backed again to nne.; lowest barometer, 29.35 (745.5), at 4 
p. m. of the 31st, in N. 37° 00’, W. 74° 00’. Captain Schive, 


of the brig “Lilian,” reports: “ 30th, blowing heavy from ne. | 


and ene., with heavy rain and lightning; 31st, wind lulled and. 
hauled to se. and s., blowing hardest from ssw.; lowest ba- 
rometer, 29.44 (747.8), from sundown to midnight of the 31st, 
in N. 35° 30’, W. 74° 30’. Capt. A. Leenhard, of the bkt. 
*¢ Jose E. More,” reports a whole gale from October 30th to 
November 2d; wind veered from ne. to sw. and nw.; lowest 
barometer, 29.39 (746.5), at 4 p.m. of the 31st, in N. 35° 26’, 
W. 75°10’. Capt. J. H. Bennett, of thes. s. “ Edith Godven,”’ 
reports a whole gale on the 30th and 3lst; wind veered from 
ne. to e. and tos. by w.; lowest barometer, 29.32 (744.7), at noon 
of the 3ist, in N. 35° 54’, W. 73° 10/. 

16.—This depression, which appeared suddenly on [the 31st, 
in N. 56°, W. 21°, with central pressure ranging to about 28.60 
(726.4), is thought to have been a subsidiary development to 
depression number 14, although there is a reasonable likeli- 
hood that the last-named storm may have made a recurve 
westward from its position to the northward of Ireland on the 
30th. In an absence of reports from western Europe and from 
the region north of the fifty-fifth parallel it is not possible at 
present to determine the movements of this storm subsequent 
to the 30th. It is hoped, however, that reports received 
before the next issue of this publication will permit of aceu- | 
rately defining the relations which existed between these 
depressions. 


OCEAN ICE. 


On chart i are also shown the positions in which icebergs 
were reported during October, 1887. These positions are de- 
termined from reports furnished by shipmasters, and from data 
collected by the Hydrographic Office. 

Ice was reported on three dates only, viz., on the 17th one 
very large berg was observed in N. 42° 58’, W. 50° 02’, from 
the s. s. “‘ Bassano;” on the 29th two large bergs and several 
small pieces of ice were passed in N. 52° 05’, W. 54° 00’, by 
the s. s. ‘‘Grecian,” and on the 31st the captain of the s. s. 
‘*Toronto ” observed two large bergs, one in N. 51° 50’, W. 
54° 23’, and the other in N. 52° 06’, W. 54° 08/. 

In October, 1886, the southernmost ice reported was over one 
degree farther south and in about the same longitude, while 
the easternmost position in which ice was observed was about 
four degrees farther east than in the corresponding month of 
1887; the aggregate quantity greatly exceeded that reported 
for the present month. 

As compared with ice reported for the four preceding years 
a marked deficiency in quantity is shown for October, 1887. 
The southernmost position in which ice was observed is about 
three degrees south of the normal southern limit for the month, 
while the easternmost ice reported was about two degrees 
west of the average eastern limit. 

The following table shows the southern and eastern limits of 
the region within which ice was reported for October during 
the last five years: 


Southern limit. Eastern limit. 


| Lat. N. Long. W. Month. 


Month. | 
— —| — 
| 
October, 1883........... | 46 56 46 22 | October, 1883.......... 22 
October, 1885........... | 48 21 47 12 || October, 1885.......... | 482 47 12 
October, 1886..........+ 4134 49 43 | October, 1886.......... | 46 03! 46 37 
October, 1887........... 42 538 | October, 1887..........| 42 50 02 


* Near Cape Race. 


FOG. 


The following are the limits of fog-areas on the north Atlan- 
tic Ocean during October, 1887, as reported by shipmasters: 


Entered. Cleared. 
Date. Vessel. 
Lat.N. Lon.W. Time. Lat.N. Lon.W. Time. 
3 | 8.8. City of Richmond...' 4: 23 | 66 59 |..... 
6 | 8. 8. City of Richmond... 46 48 47 39 47 03 | GB BB 
6 Pog at Saint John’s, N 
6-7 | 8. S. 42 O64 47 3S 44 49 
7.| Fog at Saint John’s, N. F. 
9 | Fog at Saint John’s, N. F. 
1o | Fog at Saint John’s, N. F. 
11 | Fog at Saint John’s, N. F. 
12 | Fog at Saint John’s, N. F. 
12 | 8. S. Circassia. 47 12| 5050 6a.m 47 40 | 49 30, 6p-m 
12 | 8.8. LaChampagne....... 4B | 4S BB cee coves 
12-13 | 8.8. Vaderland .......... 4B 45 | -4B 90 48 03 | 43 48 At inter 
12 Fog at Saint John’s, N. F. | (vals. 
13 Fog at Saint John’s, N. F. 
| 45 45 | 4B 25 
20 | Fog at Saint John’s, N. F. 
21 | Fog at Saint John’s, N. F. 
22 Fog at Saint John’s, N. F. 
a7 | ©. B. 36 38 | 7450| 540p-m..| 36 I0 75 00 7-30p.m.. 
28 | 8.8. City of Washington.) 37 58 | 7459 | 10am...) 3651 | 7456 4p.mM.... 
29 | 8. 8. LaBretagne ......... 41 6600 9.30am 41 40 | 6620 10.308, mM. 
29-30 | 8. 4217 62 Ir p.m 42 02 | 63 36 24 ™.... 
31 | 8. 8. British Crown ...... 48 00 | 49 00 8p.m 47 30 | 4945 Itp.m 


On chart i the limits of fog-belts to the westward of the for- 
tieth meridian are shown by dotted shading: 

As compared with the chart for September, 1887, the south- 
ern limit of fog reported in the vicinity of the Banks of New- 
foundland during October is shown to be about one-half degree 
farther south, while the eastern limit is contracted about five 
degrees. To the southward of Nova Scotia the southern limit 
remains about the same; in the immediate vicinity of the coast 
of the United States no fog was reported north of the thirty- 
eighth parallel, whereas in the preceding month several fog- 
belts of limited area appeared between N. 37° and 43°. 

As indicated by special reports received, fog was less fre- 
quently encountered in the vicinity of the Banks of Newfound- 
land than in September, or during the. summer months, while 
to the westward of the sixtieth meridian the dates covered by 
reports correspond with the number for which fog was observed 
in September. 

The following shows the general meteorological conditions 
which attended the development of a fog over and near the 
Banks of Newfoundland: 

From the 5th to the 7th, inclusive, depression number 2 oc- 
casioned south to east winds over the Banks, and reports show 
that dense fog prevailed during this period. During the 9th, 
10th, and 11th, the advance of depression number 5 over New- 
foundland, and its subsequent presence over the Banks, was — 
accompanied by winds from the southeast quadrant and fog. 
On the 12th and 13th depression number 8 moved rapidly 
northeast from the vicinity of Bermuda, passing over the 
Banks during the 13th; its approach and passage being at- 
tended by fog. The fog of the 15th was evidently due to the 
influence of depression number 10, which moved northeast 


_|over Newfoundland during that date. From the 20th to the 


22d, inclusive, south to east winds and fog prevailed with the 
presence to the westward and southwestward of depressions 
numbers 12 and 14, the latter being a continuation of an area 
of low pressure of pronounced energy which advanced north- 
east along the Atlantic coast. During the 30th and 31st south 
to east winds and fog were reported over the Banks, these 
conditions being apparently caused by an area of low pressure 
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which passed eastward north of the region of observation, the metric pressure below the normal attended the presence over 

presence of which was indicated not only by the wind-diree- New Brunswick of an area of low pressure. During the 29th 

tion, but also by the low barometric pressure recorded over and and 30th depression number 15 cansed easterly winds and falling 

near Newfoundland on those dates. On the dates not included barometer in that locality. 

in the above-named periods no fog was reported. _ Fog was reported off the coasts of Virginia and Maryland 
Over the ocean south of Nova Scotia fog was reported on the on the 27th and 28th, during the prevalence of which high 

Sd, 29th, and 30th. On the 3d north to west winds and baro- barometer, north to east winds, and rain prevailed. 


TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 


The distribution of mean temperature over the United States | Table of comparative mazimum and minimum temperatures for October. 


and Canada for October, 1887, is exhibited on chart ii by the = 
dotted isothermal lines. In the table of miscellaneous data of 
are given the monthly mean temperatures, with the departures tory. Stations. 
from the normal, for the various stations of the Signal Ser- | Maw. | | Max. | Yeor. | Min. | You, | 5° 
vice. The figures opposite the names of the geographical dis- | 
tricts in the columns for mean temperature, precipitation, and | ane 
departures from the normal, show respectively the averages Montgomery 86.2 gt 1884 | 
sew di Arizona Prescott........ 85-0 | 28.8 1881 | 18-0 1880 | 12 
for the several districts. The normal for any district may be ohare Fort Apache... so | 28-1 86.9 1885 19-0 1880) 9 
found by adding the departure to the current mean for the Arkenens ...... Port Gunith 89-6 | 32-2 188% 31-0 1886; 6 
district when the departure is below the normal, and subtract- catiforma San Francisco .. | 
ing when above. On chart iii the departures from the normal Pe «0000 | 44-0 
Colorado ....... Denver ......... 85-1 7-8 ° i-O 187. 16 
are illustrated by lines connecting stations of normal or equal | Pike’s Peak..... 44-3) 37-3 —17.0 1878 | 14 
abnormal values. | Connecticut..... New Haven..... 74-7 | 24-9 1881 25-1 1886 I 
- DO New London....; 73-3 | 29-9 82-7 1879 | 27-2 1883 I 
The mean temperature is decidedly above the normal in Port Buford .....| 8%4/ 950 1879 90 1881 9 
Oregon, California, and the plateau districts, and slightly | pis.otcotumbia Washington City = 
above the normal in eastern Nova Scotia. The excess over the 2 = 7 
normal temperature is greatest in northern California, where, | Georgia Atlanta.........| 8%1| 301) 1884 | 33-6 
at Red Bluff, an unusual departure of 10° occurs. On chart Boles City... | 
ili the line indicating the region over which the temperature Illinois | 85) 27-7 88.0 |1872, 1881 24-0 1873 | 16 
was 4° above the normal encloses nearly all of California and | tnaians Indiamapolis....| 80.4 | 253 87.0 | - 
lowa ...... Dubuque .. 85-1 | 14-6 86-0) 1879 20-0 187 14 
In districts east of the Rocky Mountains, except eastern Nova Des Moines.....| 826 | 13-8 | 85-8 1884 | 15-0 1878 | 10 
ie ta ansas Jodge City ..... “4 | 21-6) 188 10-0 18 14 
Scotia, the temperature is below the normal, the departures ex Leavenworth. .. | Spe 1871, 1878 | 
ceeding 2° over nearly all of the region named, while in the 84-0 | oe 1878 | 16 
Lake region and central valleys they range from 4° to 8°. a Shreveport .....| | 
The following are some of the most marked departures from - - 
DO Portiand........ 69-3 | 27-9) 83-0 |1879,1881 | 27-6 1886 16 
the yvormal precipitation at Signal Service stations where the Maryland ...... Baltimore ...... 85-3 | 32:2 89-0 |1879,1881 | 30-0 |1873,1879 | 16 
Grand Haven .... 76-0 | 20:2 80.0 I 23- 85 
j . Minnesota ..... Saint Vincent...| 71-2 |—10.3 1888 ~ 1884 3 
Above normal. Below normal. DO Saint Paul ...... 72-4 | 11-5 1879 «15-0 1878 16 
| Mississippi.... Viecksturg...... 88.0 | 93-7 1886 1873 16 
| 24-0 90-0 I 25-0 1873 17 
Hed Bluff, Cal.......... || Escanaba, Mich ...... ontana ....... *t. Assinaboine. 76.8 |—~30-0 83-0 |1884, 1885 —16.0 1881 8 
a. stroi Mie veo a eee | I I 14 
an Fran Cal... DO Omaha ..... .... 15.8 §7-0 I 15-0 1878 15 
Winnemucea, Nev .. Davenport, lowa 87-0) 17-6 84-0 1879 10-0 4 
los Angeles, Cal......... Toledo, ewHampshire Mt. Washington....... 59-0 1871 — 3-0 1881 
hhoeeburg, 7 aint Paul, Mian 44 New Jersey.... Atlantic City .... 77-0 345 83-0 1880 | 29.0 1879 14 
Gan Diego. Cal Dubaaue. lowa. | New Mexico.... Santa Fé........ 78-0 | 31-0 85-0 1878 16-0 I 13 
ccc 5-7 | New York Buffalo Ge 1879 | 24-7 1884 15 
New York City... | 32-0 1881 31-0 1876 17 
| North Carolina. Charlotte....... 83- . I. I ° 18 9 
The monthly and the greatest and least daily ranges of tem- | DO Bandusky....... 85.0 24-0 | goo | 
: | Oregon .... ‘ortland ....... 5-4) -9 82-2 188: 1-0 18 15 
perature at Signal Service stations are given in the tables | 
miscellaneous meteorological data. The monthly ranges varied | Pennsylvania .. Pittsburg....... | 803) 200) grt 1884 | 28-0 | °73,’76,"78 15 
© i Do Philadelphia ...| 84.2 30-6 | 1881 31-0 | 1873,1876 = 17 
from 70° to 100° in the upper Missouri valley and thence west- | rhode Island ..| Block Island ... qos | 36-0) 754 1881 | 32.6 1884 
ward to Idaho; they were least in southern Florida and on the | fouth Carolina.| Charleston ..... | 42-9 | 93-0 1883 39-0 
west Gulf and Pacific coasts. by | Memphis....... | $8.0 | | Se 1879, 1884 1878 «15 
Utah...........| Salt Lake City..| 85-2 | 27-5 | 1876 22-0 18784 
| Virginia | Lyneht 
| Virginia........ aynchburg ..... 88-2 | 30-0 1-3 1884 28-0 1879 15 
Greatest. Least. Do Norfolk......... 87-0 | 307 1881, 1884 31-0 1876 17 
| Washington.... Falls..| 69-1 | 12-3 | 77-0 1886 | 18-0 1881 7 
Olympia........ 65-7 | 30-0 | 73-0 1880 23-0 81, 
Port Custer, Mont 16-9 | Wisconsin ..... LaCrosse .......| 82-5 | 6.2) 84-0 1884 | 15-0 | 1873 |. 15 
Port Maginnis, || Bey Weed, 19-3 | Milwaukee ...../ 4-8) 1084 | 23-0 i878 7 
19-7 | Wyoming Cheyenne....... | 4-3 | 80-0 | '73,'74,"79— 4-0 1878 13 
Pop! or River, Mont... 81.7 Brownavil e, Tex 
Gaint Vincent, Minn... 81.5 Corpus Christi, Tex.................. MAL 
Port Buford, Dak Ro. I Gan Diego, Cal... DEVIATIONS FROM NOR TEMPERATURES. 
79-8 || Galveston, TOR... The following table shows for certain stations, as reported 


by voluntary observers, (1) the normal temperatures for a 

The greatest daily range of temperature reported from Sig-| series of years; (2) the length of record during which the ob- 
nal Service stations was 55° at Boisé City, Idaho; the least, 3°, | servations have been taken, and from which the normal has 
occurred, at Block Island, R. I., Cape Henry, Va., Vicksburg, ‘been computed; (3) the mean temperature for October, 1887; 
Miss., Brownsville, Tex., and Astoria, Oregon. (4) the departures of the current month from the normal ; 
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(5) and the extreme monthly means for October during the 
period of observations and the year of occurrence: 


=. $ (s) Extreme monthly mean 
temperature for October. 
State and Station. County. ¢. 4 2lte Highest. Lowest 
Es 
32 
= & 
Am’t.| Year. | Am’t. Year. 
Sacramento ..... Sacramento . 60.5 BE | 
Connecticut.” 
Middletown...... Middlesex... 50.4 BD | 
New Haven ...... New Haven...) 51-4 | TOL 
Waterbury....... New Haven.. 53-2 12 | 5-2 
Florida. | | 
Mattoon ......... CORED §2-1 B GB-0 —Qil 
McHenry 47°5 WB | 43-2 
Blue Lick........ 58-7 BO | | 
Lafayette ........ Tippecanoe..| 52-5 8 | 52-1 —o-.4 | 59-5 1881 42-0 1864 
Sunman.........- Ripley....... -8 5 | 
Worthington Greene ...... 55-8 6 | 
Towa. 
Kansas. 
Independence....| Montgomery. 58-2 1G | $48 
Lawrence ........ Douglas ..... 34-5 20 52-0 —2.5 605 1879 | 44:0| 1869 
Wellington ...... Sunman ..... 56-7 9 | 56-4 —0-3 | 60.6 1884 50-3 1880 
Yates Centre..... Woodson.... 55-1 7 | 52-4 —2.7 | 58-8 1884 50-5 | 1885 
Maine. | 
Waldo....... | 47-1 WB | 
Cornish ........+. BOER 47-7 30 45-1 —2-6 52-6 1879 40-9 1864 
Gardiner......... Kennebec ...| 47-3 SE | 
Maryland. | 
Faliston ......... Harford... .. 55-4 17 | §2-9 62-2 1879 8-5 | 1876 
Massachusetts } 
Cambridge ....... Middlesex... 50-3 G5 | 
Fitchburg........ Worcester...) 48-3 | |. 
New Bedford..... Bristol ...... 52-1 | |. 
Somerset ........ Bristol ...... 53-3 BF | |. 
Springfield....... ampden....| 51-2 | 
Carson City ...... Ormsby ..... 47-6 B 41-6 |. 
New Brunswick. | 
Saint Johns ...... Saint Johns..| 45-9 |— 
New Jersey. } | 
Morris ......| 51-9 | | 4B-5 
South Orange ..... Essex | 53*5 TB | (Oe § 
New York. 
Humphrey....... Cattaraugus .| 47-4 4 | 45-2 —2-2 | 49-2 1886 45-1 | 1883 
Palermo Oswego ...... | 46-9 34. «41-9 | 1879 39-3 | 1873 
Ohio. 
Wauseon........ Fulton ...... | 51-3 17 | 46-5 —4-8 59-0 1879 46-0 | 1875 
Pennsylvania. 
52-2 7 51-0 —1I-2 55:9 1881 48-6 1885 
Wayne ...... | 445 20 46-2 +1-7 53-4 1879 41-8 | 1869 
South Carolina. 
Stateburg ........ Sumter ......) 64-6 7 60.6 —4-0 69-0 1881 59-8 1885 
Texas. 
New Ulm........ Austin ...... 69-7 or 
Vermont. 
Lunenburg....... | 44°7 BB | 43-6 
Newport ......... Orleans...... | 46-2 | 
Bird’s Nest ...... Northampt'n| 61-9 61-3 —O-6 
Dale Enterprise..| Rockingham.|...... 64-7 1883 52-6 | 1880 
Variety Mills.... Nelson ...... | 57-1 10 | §2-0 —5-1 61-9 1881 52-0 | 1885 
Wytheville ...... Wythe....... 53-7 BB |. | 
fest Virginia. 
Randolph....| 52-0 48-9 —3-1 56-8 1881 47-0 | 1885 


LOW TEMPERATURES. 

Milwaukee, Wis.: the minimum temperature forthe month, 
15°, occurred on the 25th; this is the lowest temperature that 
has been recorded here in October since the establishment of 
the signal office in 1870; the next lowest October temperature, 
22°, occurred in 1878. 

Clinton, Clinton Co., lowa: freezing weather prevailed on 
fifteen days during the month; so great a number of days with 
freezing temperature has not previously occurred in October 
during the nine years of record at this station. 


FROST. 
Frost occurred in the several states and territories during 
the month as follows: 


Ist.—Colo., Nebr. 

2d.—Ind. T., Mont., Nebr., Oregon, Va. 

3d.—Dak., Mont., Nebr., Nev., Oregon, Va. 

4th.—Dak., Iowa., Minn., Nebr., Wyo. 

5th.—IIl., Ind., Iowa., Ky., Minn., Oregon, Pa., Tenn., Wash., 
Wis. 

6th.—Dak., Ga. (Forsyth), Minn., Mont., N. C., Ohio, Oregon, 
Tenn., Va., W. Va. 

7th.—Cal., Dak., Idaho, Mont., Nev., Oregon, Wash., W. 
Va., Wyo. 

8th.—Ariz., Cal., Dak., Idaho, Mont, Nev. Oregon, Wyo. 

9th.—Ariz., Colo, Dak., Minn., Mont., Nebr., Nev., Oregon, 
Wyo. 

10th.—Ariz., Colo., Dak., Iowa, Kans., Mich., Mont., Nebr., 
Oregon, Utah, Wash., Wyo. 
| 11th.—Colo., Dak., Ill., Ind., Ind. T., lowa, Kans., Ky., Mich., 
Minn., Mo., Mont., Nebr., Nev., Ohio, Oregon, Tenn., Wash., 
Wis., Wyo. 
| 12th.—Ark. (Fort Smith, Hot Springs, and Lead Hill), Colo., 
Conn., Del., Ga. (Forsyth), Ill., Ind., Ind. T., Iowa, Kans., 
‘Ky., Me., Md., Mass., Mich., Minn., Miss. (University), Mo., 
_Mont., Nebr., N. H., N. J., N. N. C., Ohio, Oregon, Pa., 
R. I.,8. C. (Cedar Springs), Tenn., Wash., W. Va., Wis., Wyo. 

13th.— Ala. (Livingston), Ariz., Ark. (Lead Hill), Conn., Dak., 
D.O., Ga. (Atlanta and Forsyth), Ill., Ind., lowa, Kans., La. 
(Sbreveport), Me., Md., Mass., Mich., Miss. (University and 
Vicksburg), Mo., Mont., Nebr., N. H., N. J., N. ©., Ohio, 
Oregon, Pa., R. L, Tenn., Va., Wash., W. Va., Wyo. 

14th.—Ariz, Conn., Dak., D. ©., Ill., Ind., Iowa, Kans., 
Ky., Me., Md., Mass., Mich., Minn., Mont., Nebr., Nev., N. 
'H., N. J., N. Y., N. C., Ohio, Oregon, Pa., R. I., Tenn., Vt., 
W. Va., Wis., Wyo. 
| 15th.—Ariz., Ark. (Lead Hill), Cal., Colo., Conn., Dak., 
D.C.,Il., Ind., lowa, Ky., Me.; Md., Mass.. Mich., Mont., Nev., 
N.H., N. J., N. Mex., N. Y., N. C., Ohio, Oregon, Pa., R. L., 
8S. C. (Cedar Springs), Tenn., Vt., Va., Wash., W. Va., Wis. 

16th.—Ariz., Cal., Colo., Conn., Dak., D. C., Ind., Ind. T., 
lowa, Ky., Me., Md., Mass., Mich., Minn., Mo., Mont., Nebr., 
Nev., N. H., N. J., N. ¥., N. ©., Ohio, Oregon, Pa., R. [., 8. 
C. (Columbia and Cedar Springs), Tenn., Vt., Va., Wash., W. 
Va., Wis. 

17th.—Ariz., Colo., Dak., Iowa, Kans., Mass., Md., Minn., 
Mont., Nebr., Nev., N. H., N. Y., Ohio, Oregon, Pa., Tenn., 
Utah, Vt., Va., Wash., W. Va., Wis., Wyo. 

18th.—Ariz., Cal., Colo., Dak., Ill., lowa, Kans., Ky., Mich., 
Minn., Mo., Mont., Nebr., Nev., Ohio, Oregon, Utah, Wis. 

19th.—Ariz., Ark. (Lead Hill), Colo., Ill., Ind., lowa, Ky., 
Me., Mich., Mo., Mont., Nev., N. Mex., N. Y., Ohio, Oregon, 
Pa., Tex., Vt., Wash., Wis. 

20th.—Ariz., Cal., Colo., Conn., Dak., Ind., lowa, Kans., 
| Me., Mass., Mich., Mont., Nebr., Nev., N. H., N. J., N. Mex., 
N. Y., Ohio, Oregon, Pa., Vt., Wash., Wis., Wyo. 
Qist.—Ariz., Ark. (Fort Smith and Lead Hill), Cal., Dak., 
Ind., Ind. T., Iowa., Kans., Mich., Minn., Mo., Mont., Nebr., 
'Nev., N. Mex., Ohio., Oregon, Tenn., Tex., Va., Wis. 

22d.—Ark. (Lead Hill), Cal., Colo., Conn., Dak., D. ©., Ga. 
(Atlanta, Augusta, Milledgeville, and Quitman), IIl., Ind., 
lowa, Ky., Me., Md., Mich., Minn., Miss. (University), Mo., 
Mont., Nebr., Nev., N. J., N. Mex., N. Y., N. C., Ohio, Oregon, 
Pa., 8. C., (Charleston, Columbia, and Stateburg), Tenn., Vt., 
Va., W. V., Wis., Wyo. 

23d.—Cal., Colo., Conn., Dak., D. C., Idaho, Iowa, Me., Md., 
Mass., Mich., Mont., Nebr., Nev., N. H., N.J., N. Y., N. C., Ohio, 
Oregon, Pa., 8. C. (Cedar Springs), Tenn., Vt., Va., Wash., 
W. Va., Wis., Wyo. 
| 24th.—Cal., Colo., Dak., Fla. (Jacksonville), Ill., Ind., Ind. T., 
Iowa., Kans., Mich., Minn., Mo., Mont., Nebr., Nev., Ohio, 
Oregon, Tenn., Tex., Wash., Wis., Wyo. 

25th.—Cal., Colo., Dak., Ill., Ind., Ind. T., Iowa, Kans., 
Me., Mass., Mich., Minn., Mo., Mont., Nebr., Nev., N. Mex., 


N. Y., Ohio, Oregon, Pa., Tenn., Tex., Vt., Va., Wash., Wis., 
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26th.—Ariz., Cal., Colo., Dak., IlL., Ind., Ind. T., Iowa.,) Ashwood, Tenn., 13th, 22d; Austin, Tenn., 15th, 23d; Char- 
Kans., Me., Mass., Mich., Mont., Nebr., Nev., N. H., N.J., N. lotte, N. C., 16th; Prescott, Ariz., 20th; Nashville, Tenn., 22d, 
Y., Ohio, Oregon, Pa., Tenn., Vt., Wis., Wyo. 3ist; Milan, Tenn., 30th, 31st; Quitman and Atlanta, Ga., 

27th.—Ariz., Cal., Colo., Dak., IL, Ind. T., lowa, Kans., University of Mississippi, Miss., and Chattanooga, Tenn., 31st. 
Me., Maass., Mich., Minn., Mo., Nebr., Nev., N. Mex., N. Ohio 
Oregon, Pa., Tenn., Tex., Vt., Wis., Wyo. "| TEMPERATURE OF Wares. 

28th.—Ariz., Ark. (Fort Smith), Cal., Colo., Dak., Ill.,Ind.,, The following table shows the maximum, minimum, and 
Ind. T., lowa, Kans., Mich., Nev., N. Mex., N. ¥., Ohio, Oregon, ™ean water temperature, as observed at the harbors of the 
Pa., Tenn., Tex., Wis., Wyo. several stations; the monthly range of water temperature ; 

20th.—Ariz., Ark. (Lead Hill), Cal., Colo., Dak., Ill., Ind. T., the average depth at which the observations were made, and 
lowa, Kans., Me., Mass., Mich., Minn., Mo., Mont., Nebr., Nev., the mean temperature of the air: 
N. HL., N. Mex., Ohio, Oregon, Pa., Tenn., Tex., Vt., Wis., Wyo. | October, 1887 

30th.—Ariz.. Ark. (Lead Hill and Little Rock), Cal., Coio., | 
Dak., Iil., Ind., Ind. T., lowa, Kans., Mass., Mich., Minn., 


~ Temperature at bottom. . 
Miss. (Vicksburg), Mo., Mont., Nebr., Nev.,N. H., N. Mex.,. 
N. Y., Ohio, Oregon, Pa., Tenn., Tex., Vt., Wash., W. Va., Wis. | Station. of air at water in 
M Mi Monthly the sta- tenths and 
Sist.—Ala. (Livingston, Mobile, and Montgomery), Ariz., | | hundre’ths 
Ark. (Lead Hill), Cal., Dak., Fla., (Archer, Jacksonville, Pen-| | 
sacola, and Tallahassee), Ga., (Atlanta, Quitman, and Savan- ° | ° ° | ° ° 
nah), IL, Ind., Ind. T., lowa, Kans., Ky., La., (Shreveport), Me., 43) 53-2 
Md., Mass., Mich., Minn., Miss. (Biloxi, University, and Vicks- | Charleston, 8. 75.0 1-7 70-0 66.0 36-8 
burg), Mo., Mont., Nebr., Nev., N. H., N. J., N. Mex., Obio, | 
Ovegon, Pa., Tenn., Tex., Vt., Va., Wash., W. Va., Wis., Wyo. Key West, Fia........... 86-0) 72-4 13-6 | 81.6 78-9 20. 3 
New London, Conn....... 63-1 54-2 “9 | 7 53-1 12.2 
ICE New York City ........... 62.8 52-9 9-9 | 8 “7 14-9 
77-6 | 65-6 12-0 73-0 2 17-9 
; 7 rtland, Me -4 47-1 | 51-1 47-6 16. 
The formation of ice in the southern parts of the country  poriand’ Oregon... | 


occurred on the following dates : 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States and | region from the Missouri and central Mississippi valleys east- 
Canada for October, 1887, as determined from the reports of | Ward to the Atlantic coast, the rainfall is decidedly below the 
about eight hundred stations, is exhibited on chart iv. In the | Vir ph the 
table of miscellaneous meteorological data are given, for each ‘upper Mississippi valleys it is less than 50 per cent. Over a 
Signal Service station, the total precipitation, with the de- large part of California there was an almost entire absence of 
The figures opposite the names of | rainfall during the month, the October average of former years 


hical districts in col n temperature, |i" the northern part of the state being slightly more than an 
’ inch, and that for the southern part of the state about four-tenths 


precipitation, and departures from the normal, show respect- of an inch. While a deficiency of nearly one inch is shown for 
ively the averages for the several districts. The normal for the north Pacific coast region (the normal being about 4.50), in 
any district may be found by adding the departure to the the extreme northwestern part of Washington Territory the 


partures from the normal. 


current mean when the precipitation is below the normal, and 
subtracting when above. 

The precipitation over the greater part of the United States, 
as compared with the normal, is deficient. The districts where 
an excess is shown are: Eastern Montana and adjacent por- 
tions of Dakota; southern Colorado and northern New Mexico; 
southeastern Kansas, Indian Territory, and central-northern 
Texas; the lower Rio Grande Valley; the eastern Gulf and 
south Atlantic states, except northern Florida; and over the 
Gulf of Saint Lawrence. An excess of more than one inch 
over the average precipitation for October occurs in the south 
Atlantic states. The precipitation in the southern portions of 
Louisiana and Mississippi is very heavy, the excess at New 
Orleans amounting to 1.54, and at voluntary stations in south- 
ern Mississippi the rainfall is more than double the amount 
which fell at New Orleans. Over an area extending from 
southeastern Kansas to central Texas, and in the lower Rio 
Grande valley, the monthly rainfalls are also exceptionally 


heavy, the excess at several stations in the regions named 
amounting to more than two inches. At Brownsville, Tex., 
the monthly rainfall is 16.27, nearly twelve inches in excess 
of the October average for the eleven preceding years. 

As previously stated, the area of deficiency is much greater 
than that of excessive rainfall. On the Pacific coast, in the 
northern and middle plateau districts, and over the entire 


rainfall is very heavy, Tatoosh Island and Neah Bay reporting 
/11.83 and 14.84, respectively. This area of heavy rainfall, 
‘however, extends but a short distance inland from the coast, 
_as shown by reports from neighboring stations. At Port An- 
_geles, about fifty miles east of Neah Bay, the rainfall is less 
than three inches, and at Olympia it is but 1.51. 

The following are some of the most marked departures from 


Above normal 

Brownsville, Tex 11-63 || Jacksonville, 4-42 
Charlotte, 475 || SprimgGeold, 3-27 
Tatoosh Island, Wash .............. - 67 ortiand, onde 3-19 
4-55 | Des Moines, lowa................+.. 3-03 
Key West, 3-91 || Louisville, Ky 2-93 
Fort Gibson, Ind. 3 Cincinnati, Ohio 2-91 
Cape Henry, || Olympia, 2-54 


DEVIATIONS FROM AVERAGE PRECIPITATION. 


The following table shows for certain stations, as reported 
by voluntary observers, (1) the average precipitation for a 
series of years; (2) the length of record daring which the ob- 
servations have been taken, and from which the average has 
been computed; (3) the total precipitation for October, 1887; 
(4) the departures of the current month from the average; 
(5) and the extreme monthly precipitation for October dur- 
ing the period of observations and the year of occurrence : 


normal precipitation as reported from Signal Service stations: — 
| 
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Deviations from average precipitation. most part ranging from ten to sixteen) data showing the great- 
ras TILES ~ | est rainfall that has occurred in any October; cases in which 
Precip | 2.50 inches of rain have fallen in twenty-four hours, and also 
/€2) € | | eg instances where the rain has been so excessive as to equal or 
Stateandstation.| County. | 2 Greatest. | Least. | the rate of an inch per hour. These data apply only to 
extreme cases in October, and while they give a general idea 
<s/ aie | a : rd of extreme amounts of precipitation for month, day, and short 
= ef | 3 periods of time, yet the lack of rainfall stations and long 
|reeords prevent the data from being entirely exhaustive. 
Lead Hil Boone .......| "6 | 1.50 | —4-13 | 1883| o10| 1886| It is found that rainfalls exceeding ten inches have occurred 
Sacramento ...... Sacramento .| 0-73 | 21 | 0-00 in October at various points contiguous to the sea coast of 
Connecticut. New England and at scattered points throughout the whole 
Hartford 2222) $25] | 2.30 | Dogs | extemt of the south Atlantic and Gulf states, as well as on the 
Middietown...... 2 | | Pacific coast northward of the fortieth parallel. In central 
7" age) ree {llinois and northern Arkansas, amounts exceeding ten inches 
Archer Alachua ..... 2-33 5S | | have also fallen. 
Aurora Kane ........ 388| 9 3-54 | 34 | The following table shows for October all monthly rainfalls 
exceeding ten inches, as well as the maximum amount fallen, 
Oswego Kendall 3-90 | | at any station in the various states and territories: 
Riley ........ MeHenry 2-61 28 2-75 | to-14 
Sycamore ....... Kalb..... 4-96 7 | 2-80 | —2. ad State or terri- Station. E | Station 
Blue Lick........ 2-92 10 | 0-60 | —2.32 | 7-16 1883 0.60 | 1887 < | < | 
Lafayette ........ ippecanoe..) 2-85 1-62 | I-23 | 5 1583 Alabama...... Montgomery ..... 10. 20 1879) Montana...... Fort M 06.188, 
Logansport ...... Cass ...... see) 33 | | —o-80 1877 1-00 | 1874 9-85 Nebraska..... 1875 
Mansy Rush........ 2-88 0-61 | —2-27 | 1883 0-61 | 1887 DO Green Springs ....| 9-85 1879, Nevada....... Fort McDermit...| 6.33 1883 
Sunman.........+ Ripley....... 2-27 5 0-74 | |5-75| 1883 1887/ Arizona...... Fort Apache...... 4-68 1880, N. Hampshire Mt. Washington. .|18. 28 1881 
Switzerland .| 2.6 a1 | 0.67 | 1883 | ©28/ 1879/ Arkansas..... Lead Hill......... 12-91 1884 
Worthington ....| Greene ...... 3 6 | 1-13 | —1-93 | 9-53 | 1883 | 1879/ California....| Fort Gaston...... 12 50 1870), |11- 11 1885 
Jowa. 02 1882) | DD | Weir's Bridge... .|11.80 1869 
Cresey Howard .....| 2-56 14 | | 1-03 Colorado. ....| Pike’s Peak....... 4-64, 1880) Lake Village ..... 54 1869 
Kansas. | Connecticut ..| New Haven....... \10- 09 1887) New Jersey...) Orange ........... | 7+ 19 1887 
Independence....| Montgomery.| 2. 15 | 2-6 | Dakota ....... Webster.......... | . 39 1882) New Mexico..| Santa Fé.......... | 4.19 188: 
Lawrence ... -| Douglas ..... 2. 20 3-53 -95 | 6-96 1870 0-44 | 1878| Dis. of Colum.| Washington City. 8.89 1885, New York .... Rochester........ | 8.67 1873 
Wellington ...... Sunman ..... 3-72 9 | 2-34 Florida, ....| Key West........ 9:27 1870| N. Carolina...) Salisbury......... 14: 19 1887 
Yates Centre..... Woodson....| 3-49 7 | | —1-58 | 8-52 1881 1-16 | 1886 |14- 20 1879) Do.. -| Weldon .,......-. | 9-97 1887 
_ Maine. 19-77 1883) .| Hatteras ......... | 9-99 1878 
Cornish York ........ | 4-00 BO | 2-04 | 1-96 Jacksonville . ....| 9-45 1879) Do 1880 
Gardiner .. Kennebec ...| 4-45 | 49 | 2-44 | '16. 25 1880! Do 28 1885 
Lewiston Androsco in 4-01 13 | 2-42 10+ 30 1882! Do \11-07 1887 
\ Orono ....+. Penobscot...) 4-42 IQ | | Cedar Keys....... 10- 37 1880), Do -| Raleigh...... 10. 23 1887 
Ma | | Merritt’s Island . .'11- 30 1879) Do Chapel! Hill,. 21 1887 
Fallston Harford .....| 3-38 | 17 | 1-37 | —2-01 | 7-56} 1873} 0-23) 1874 11.82 1883) Do .| Lumberton.......| 9-51 1887 
Massachusetts. : | Georgia ......| Savannah......... | 9-45 1874 Ohio... | Wauseon.... .| 8-92 1881 
Amherst ......-- Hampshire...) 3-74 53 | 2-21 Bo 10. 1879] Oregon | Astoria...... 13-40 187 
Cambridge ....... Mide esex,..| 3-39 47 | 3°36 | RaburnGap....... 19- 40 1879] 20/187 
Chestnut Hill....| Middlesex...) 3-73 | | 0-52 Ellerslie. ........ §0 1885)| Portiand.......... 10. §3 1876 
Framingham..... Middlesex...| 3-86 | 13 | 2-87 | —0-99 Boisé City........ | 4-06/1883)| 11-63 1884 
Lake Cochituate.| Middlesex...) 4.12 30 | 2-49 | —1-63 Illinois ...... Springfield. ...... 10.02 1881; Pennsylvania.| Erie ,............. 8.17 1885 
Ludlow .......... Hampden, ..| 3-09 12 | | ‘11-25 1881| Rhode Island. Narragansett Pier.) 8. 14/1883 
Essex ....... | 3-64} 13 | 2-92 | —O-72 | 9-40 1883, 8. Carolina....| Cheraw. .......... 10 11/1887 
ystic Lake..... Middlesex...) 3-45 12 | | 0-39 McLeansborough,| 9-28 1883} Charleston. ...... 14+ 32 1876 
New Bedford..... Bristol ......| 3-81 75 | 3-95 “0-14 |. Greenville........ §2 1883) Tennessee..... Memphis......... | 8.56 1883 
Somerset ........ Bristol ...... 3-85 | 17 | 2-64 | —1-2I Indiana..... .-| Indianapolis ... .. 8. 56 1883 Brownsville...... 15-71 1884 
Springfield....... Hamden.....) 4-11 40 | 1-90 | Indian Ter....| Fort Gibson...... 8. 30 1877]| DD 16. 27 1887 
altham ........ Middlesex...) 3-65 63 | | —O-74 8.01 1881)! Do Galveston ........ 17.78 1871 
Neve Kansas ....... Atchison ......... | 9.20 1870) | DO sees ED 17+ 39 1877 
Carson City Ormsby ..... | | 37 Kentucky ....| Louisville........ | §. 05 1883)/ 10. 83 1881 
New Brunswick. Louisiana ....| Shreveport ....... 30 1877)| Palestine ......... | 9.96:1882 
Saint Johns ......| Saint Johns .| 4-60 | 27 | 3-70 |. Point Pleasant . 13-04 1880) | New Ulm......... 11.31 1897 
Concord........+. Merrimac 3-80 32 | | —2-09 Maine........ Gardiner ......... 13-15 1855, Utah ......... Salt Lake City....| 3-27 1876 
Hanover ........- 23 | 1-89 | —o-84 12-67 1869 Vermont..... Croftsbury . ...... 10-72 1869 
New Jersey | Maryland..... Woodstock,...... | 8.23 188s) Virginia......| 11. 36/1872 
Morris ...... 3-88 1-99 | —1-89 Mas‘achusetts| Worcester........ | 9.81 1869 Variety Mills..... 10.76 1885 
South Orange .. Essex ....... | 3-39 1B | | Michigan ..... Alpena ..........+ 13-18 1877,| WashingtonT.| Tatoosh Island. ..! 9.03 1884 
New York. | _, 10. 25 1881)| 11-83 1887 
Factoryville ..... Tioga........ | 2-45 | | Minnesota....| Saint Vincent ....| 6-61 1878) | Neah Bay......... 14-84 1887 
Humphrey....... Cattaraugus.) 3.24 4 | 3-96 | 40-72 | 417 1885 I-55 | 1886 | Mississippi. .| Natchez .......... 12.43 1877, W. Virginia.... Helvetia.......... | 5-80 1885 
Palermo .......-- Oswego...... | 34 | 1-93 | 7-90) 1862) 0.30) 1882 Vicksburg........ 9-69 1861) Wisconsin..,.| Madison.......... | 12 1881 
Ohto. Hazlehurst....... 10- 20 1887 ,Wyoming..... Fort Laramie..... | 3.14 1874 
North Lewisburg.) Champaign 2.28 16 | 0645 | 1-83 |. Missouri..... Saint Louis....... 7+ 51/1885) | 
ie oe Fulton ...... | 2-95 15 | I-97 | —O 8.92 1881 0-93 | 1874 le 
ennsylvania. 

> Wayne ...... | | 1424 | —1-B2 --| Jt has also been found from examination of records that rains 
Kirkwood........| Kershaw.... 2-47| 20 7-23 | | 1878 | | 1884 of 2.50 inches and upwards in twenty-four hours in the mouth 
7 845 | +5-07 | 1885| o02/ 1884 | of October during any year since the commencement of reports 
New Ulm ........ Austin ...... | 16 | 270 | —1-34 1881} 1874| have fallen as follows: 

Lunenburg....... Essex .......| 3-61 2-9 | At various points in New England, especially in the coast 
Rew | | 1-83 | —2-09 | Pegions at Mount Washington, and in and near the Connecti- 
Vie Valley ; in, the middle Atlantic states adjacent to the 
Bird’s Nest ...... Northampton 3.09 BQ | | j iv 
Dale Enterprise... —o.50 12.63 | 1885 | 0.96 | 1884 coasts, in the valleys, along the rivers, and on the western 
Variety Mills...., Nelson ...... 8 | 3-30 | 0-24 | | 0.96) 188 | Shore of Chesapeake Bay; on the coasts of the south Atlantic 
Wythe ...... 295) 33 | states, near the rivers and in adjacent valleys, on the moun- 
Helvetia. ........ Randolph ... 3-26) 11 | 1.20 —2-06 5-80  1885| 1-30| 1885/tain slope in western North Carolina, and in southwestern 
eA. Georgia; in northern and eastern Florida and at Key West; 
EXCESSIVE MONTHLY PRECIPITATION FOR OCTOBER. in the Gulf States, especially on the coasts, and in Louisiana, 
With a view to the arrangement of the rainfall data of this|alsoin numerous places inland on and adjacent to rivers; 
office in such a manner as would best tend to the interests and | near the mouth of the Rio Grande; on the Pacific coast north- 
add to the information of the engineers of the country and | ward of the fortieth parallel; inland at points on or near the 
other classes interested in extreme rainfalls, there has been | Mississippi River, from Memphis, Tenn., northward to the 
collated for the month of October for a series of years (for the | southern border of Wisconsin; in the Ohio Valley and Tennes- 


3 


ul 
| 
f 
ah 
f 
ib 
| | 
| 


282 


MONTHLY WEATHER 


REVIEW. OcTOBER, 1887. 


see, especially adjacent to rivers; - and near the western 
tributaries of the Mississippi east of the one hundredth me- 
ridian, and from the west Gulf states northward to Omaha, 
Nebr; in the valley of the Red River of the North; at Chicago, 
Ill., and in southern Michigan peninsula; on the southwestern 
shore of Lake Erie, and at Buffalo, N. Y.; also at three sta- 
tions near the one hundred and fifth meridian, viz., Deadwood, 


Dak., Pike’s Peak, Colo., and Fort Davis, Tex. 

The following table shows the amount of excessive rainfall, 
at the rate of one inch or more per hour, during the month of 
October at any station during the years stated : 

Duration. 
. Total Rate per 
State. Place. amount. hows. 
: 2 sié 
| 
Sto... ngfield 
Nebraska Hower = so 1s 
TOMAR Brackettville ....... 2) 10. 1-37 
Fort Scott 2 ° 20 5-40 
Indiana. VOVAY 4 o| 4 1-20 1-80 
Swanwick 6 | 45 2.25 1-28 
TORRE San Antonio 4 1.70 1-45 
Alabama.....- Mobile 3 5 oo 5-20 1-04 
.| | I 05 | 2. §0 2-30 
Florida... 3 12 | 392 1-22 
TOMAS Abileme 7-8 2 9 2-39 0. go 
Table of excessive and greatest monthly precipitation for October, 1887. 
Specially heavy. ts Specially heavy. | 32 
Station. = Station. § 2 
Date. | 2 | Date | 
Am't "t. 
Alabama. h. m. | Louisiana—Con. m. 
Mount Vernon... | New Orleans.... 18,19 3-19, 13 00 
Greenville . Michwan. 
Opelika Gaylord, 6. 88 
Mobile ....... 2.8) 13 UB) Do 
Tuscumbia | BOO. Sault St. Mary .. | 
Valley Head ..... 23 | Harrisville ..... 
Gadsden 20 | 2+ i 
Plorence . BS | Natchez. ....+++- 17 to 19 
Demopolis ....-++ 1Q | 2-00). Haselburst ....-. 17, 18 |10-00).. 
Arkansas. Batesville,...... 24 | 2-31).. 
Fort Smith 9 Meridian.......- 17 CO 19 | 
British Columbia. Waynesborough 17 to 19 2+ SO). 
New Westminst’r) 27,28 | | 6.09) 17 | 2+ QB. 
Titusville ..... 19,20 | 392) 3 12 | 12-17 Edwards ....... | B27 
Koy | g 40 Unive’ty of Miss’ 24 | 2-67) 19 
Merritt’s | New Jer sey. 
25 2-52, OO). Roseland ......- B+ BS 
Saint Augustine. .| | Atlantic City....| 20,21 | 2-32) 16 40|...++. 
Georgia. Bordentown .... 21 | 
Millom . 20 | BTS). | & 70) Hopewell......- | 
DO 26 to 28 imlaystown oe 20 | 2-05). 
Bainbridge 27,28 | 7: Lakewood ...... | 
AUMUSEA 6.58; Tome River..... on 
Smithville 2. New York. 
DO | Boyd's Corners. 20,21 | 
Forsyth... . | North Carolina. 
Milledgeville .... 2. Salisbury ....... 18 to020 14-19 
28 DO. 24 tO 90 | 
| Hill ..... 18 to 20 | 2.86) 43 11-21 
DO 2. DO 24 to gr | 8.20172 
Alapaha... Hatteras .....+++! 30, 31 | 3-94) 16 45) 11-07 
Fort Gainee...... | Raleigh @.......- 31 | 4. 00) 10-23 
Thomasville | 2 Weldon 30, 31 | 341/13 
Waynesborough t0 28 | Lumberton ....- 18 tO 20 | | 
Inchan Territory. DO | 
Fort Sill 7,8 | 414,23 6-20) Weldon......++. 18 tO 20 | | &45 
Fort Reno ....... | | S65) 25 00) 24 to gt | 5 
Bufsola .......+++ 10 | Charlotte ....... 30, 31 | 2-49, 24 00| 8-04 
Kansas. Wadesborough . 18 t0 20 | 2-09)....+. 
Wellington 7,8 | 6-02) 8 00} 6. 06 WO BO, BL | 
| Statesville ...... 30, 31 | 2-07) 12 30) 
Topeks B Charleston...... 25 | 2+ TS). 
Independence.... 7,8 2. 24) 33 Goldsborough BU | 
PARANA. Pennsylvania. 
Amite City | Fallsington... .. BO | 
Natohitoches ....) 24.25 | South Carolina. 
Minden 24 | 2+ Cheraw 18 to at | 4-00}...+- 10-11 


‘Table of excessive and greatest monthly precipitation—Continued. 


Specially heavy. | $= | | Specially heavy. z 
Date. 2 | Date. | 2 
"t 
S. Carolina—Con. hem. | Texas—Con. | h. m. 
20 2+ | 8-61) Lake .....- 13 
VO 26 BBS ngview ....+-- 24 | 
Stateburg ....--- 17,18 2-50 16 30 8.15, Huntsville...... B | 
Florence .....+++ 18 tO 20 4-22 | 8-09) Do 24 | BOO 
irkwood ...... 17 | renham ....--- 24 | 
Allendale .....-- 20 | 6-76) Abilene ....---++ 7.8 2- 00 
esburg.....-+ '26 to 51 
Saint Matthew's. 20 6.28] Fort } onroe. .. 31 8.11 
ennessee. Norfolk 
‘eras. | ANnnoc: 3 | 2-42 10 05| 6-22 
cove 13 24) 16-27), washington 
ustin Q | 5-77, 24 00} 14 
Orange 27 | cowed Tatoosh Island .| 27,28 | 4-59, 20 00 
| 
t twenty-four hours. 


DROUGHT. 
For the purpose of showing the excess or deficiency of rain- 
fall for the first ten months of the year in the various districts 
of the country, the following table has been prepared : 


Precipitation for January to October—Signal Service observations. 
| Percen of 
ave Comparison of | norma 
Districts. | Normal. | gor 18 1887 with the) rainfall for 
| 7*\ normal. | the months 
| of 1887. 

| ches. | Inches. | Inches. | Per cont. 
New 39-73 | 10 | — 1.63 | 

Middle Atlantic states ....-.---++ 36-62 36-59 | — 0-03 | 100 
South Atlantic states....-----++++| 48-83 | 42-63 | — 6.20 | 

Florida Peninsula.....-+---+-+++ i 45-22 | 39°55 | — 5-67 | 87 

East Gulf states....--.--++++-+* 50- 54 | 43°62 — 6.92 | 86 

Weat Gulf states 45 ~79 — 9-6 | 75 

Lower Rio Grande valley.....--+| 25-1 39-62 | +14-44 | 157 

Ohio Valley and Tennessee ....- | 6 — 2.05 | 95 
Lower lake | 25-63 | — 5-52 | 

Extreme northwest .....---++++ «| 17-96 | 16-61 — 1-35 | 

Upper Mississippi valley ....---| 33-17 | 23-15 —I0- 02 | a 

Missouri 27-02 | 10 | — 392) 86 

Northern 16-95 18-68 | + 1-73 110 

Middle slope 19-57 | 19-70 | 0-13 | 101 

Southern 20- 57 | 21-62 1-05 | 105 

Southern 10. 58 | 11-13 0-55 | 105 

Middle 10-96 | 8-61 — 2-35 | 79 
Northern plateau. 13-76 | 12-71 | — 1-05 | 

North Pacific coast region. .....- 85 | 42-41 | + 6.56 | 118 

Middle Pacific coast region...... 16-81 | 11-76 | — §-05 | z 
South Pacific coast region......- 8-75 | 7-68 | — 1.07 | 


“From the above table it will be seen that east of the Rocky 
Mountains the greatest percentage of deficiency in the rainfall 
for the first ten months of the year occurs in the upper Missis- 
sippi valley—the west Gulf states and upper lake region follow- 
ing next in order. In the lower Rio Grande valley more than 
double the average is shown. 

The very serious drought which peovalies from May to September in 
Michigan, Wisconsin, Iowa, Ohio, Indiana, Illinois, Kentucky, and Missouri 
was slightly ameliorated in northern Wisconsin during October, but the con- 
dition of affairs at the end of the month was still serious, as appears from ex- 
tracts elsewhere. The commencement of this drought was in April last, dur- 
ing which month less than 50 per cent. of the average precipitation fell in 
southern Michigan and Wisconsin, northern Illinois, the southwestern part 
of Iowa, and the northwestern part of Missouri. 

During May a precipitation slightly above the ave fell over a belt of country 
about sixty miles wide, extending from Cincinnati, Ohio, and Frankfort, Ky., 
westward to Indiana and Illinois, including the immediate valley of the Mis- 
souri River as far as Jefferson City ; elsewhere in the states previously named, 
the precipitation was largely deficient, especially in Lowa, Illinois, and the 
northern half of Michigan, where the percentage ranged from 20 to 50 of the 


average rainfall. 

In J une the area over which less than half the usual rain fell comprised 
Iowa, Illinois, southern Wisconsin, southwestern Michigan, and northwestern 
Indiana. Throughout the section named megs | from one-tenth to one-fifth of 
the usual rainfall for June occurred in many places. 


During July a slight excess of rainfall fell over the northern half of the lower 
but throughout the rest of the 
ranged from 50 to 80 per 
ndiana, southeastern IIli- 


ichigan and central Wisconsin, 
states, the precipitation generall 
except in Ohio, southern 


peninsula of } 
drought-stricken 
cent. of the average, 
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nois, and the western parts of Iowa and Missouri, where the amount of rain in 
some cases was Only from 15 to 30 per cent. of the mean. 

During August slight excesses fell in western Iowa, western Wisconsin, and 
the northern part of Illinois: throughout the rest of the drought district the 
rainfall was generally from one-half to three-fourths of the average, but in the 
greater part of Michigan, as well as in the southern part of Illinois, the amount 
was less than one-half the mean. 

In September the greater part of Iowa, Wisconsin, and northern Illinois, 
and the extreme southern part of Michigan, was relieved by rainfall slightly in 
excess of the average, but the remaining states still suffered from a deficienc 
for the month, which in the northern part of Michigan ranged from one-sixt 
to one-half the usual amount. 

The condition of affairs has improved materially in Wisconsin during Octo- 
ber, where a slight excess of precipitation has fallen. In Michigan, Lowa, the 
greater part of Illinois, and Indiana the drought is vated, as the precipi- 
tation has only been from one-third to three-fourths of the usual amount, while 
in the valley of the Ohio and of the Mississippi, from Cairo to Quincy, the 
amount of rainfall has been exceedingly — 
per cent. for that district, and ranging from 10 to 30 per cent. 

During the six months from May to October, inclusive, the rainfall has 
been largely deficient over Minnesota, Wisconsin, Michigan, Iowa, Missouri, 
Indiana, illinois, Kentucky, and parts of Minnesota and Dakota, and eastern | 
Nebraska and southeastern Kansas. Less than one-half the usual amount of | 
rainfall during these months has fallen in central Ohio and at certain points on 
the immediate banks of the Ohio River, from Louisville to Cairo, inclusive. 
Similar local deficiencies, averaging more than 50 per cent., occurred near 
Springfield, Lll., Webster, Dak., and La Crosse, Wis. Less than three-fourths 
of the average amount of rain has fallen during these five months from Michi- 
gan, Ohio, and Kentucky westward to include Misssouri and Iowa. 

The percentages of rainfall which have occurred at different points are shown 
in the following tables: 


Table showing distribution of precipitation during drought of 1887. The values are in percentages 


of the average rainfall for each month and for the entire period from May to October, inclusive. 
| 
j | For six 
Station. | May. June. | July. | Aug. Sept. | Oct. ‘months 
Ohio. 
Cleveland,.........csccscccesees 109 60 | 2 107 96 63 74 
Sandusky 50 I 42 70 54 
Columbus 61 42 61 10 52 
Cincinnati ...........-.-eeeeeee 101 59 | 35 71 21 62 
oc 4 | go 62 119 66 79 
Jacksonburg ........ceseseecess 62 70 | 15 57 16 45 
North Lewisburg ...........++. 116 66 44 65 20 68 
50 9 51 7o 30 68 
go 60 129 60 x 66 
162 83 71 50 71 87 
‘ 75 112 25 65 74 
Indianapolis ..........-+seese- 8 47 28 go 18 I 
57 71 17 24 12 
Logansport 81 2 100 81 7° 80 
116 39 56 62 99 25 65 
Port Huron .......... 70 68 53 68 66 
Detroit .... one 61 113 35 80 138 & 83 
Alpena..... 73 59 150 3 74 
Mackinaw 50 12 79 58 59 
Grand Haven 13 92 61 102 2 74 
21 52 125 36 28 
beds 38 79 87 93 24 67 
B 41 co 188 25 107 73 
LANBING... 50 27 46 25 178 60 
Traverse 25 120 84 40 17 99 
Chicago 40 41 30 100 | 130 59 64 
CAITO ese 35 53 41 | 6 13 41 
Springfield 41 48 7 22 47 
Sere 67 16 72 101 I 84 80 
170 2 106 38 18 62 
Golconda ... 29 57 148 16 55 
Greenville 42 47 32 8I BE 
McLeansborough ............+. 77 64 139 5 44 18 
cee oe 29 30 79 | 120 106 
Mattoon ...... eevee ee 9 3 40 95 126 79 
Palestine .... 24 40 85 | 85 27 63 
3 67 12 1 83 
Rockford 20 77 141 139 60 76 
BARS 42 131 116 88 87 
Bycamore 17 60 6 53 52 
55 42 46 78 98 I 
Int LOUIS ........cceceeeeeees 130 71 47 71 27 64 
LAMAF 71 15! 125 52 100 
Kansas. 
Leavenworth ......... eeccceves 63 98 30 159 1I5 100 
Dodge City 124 go 72 II 40 71 
Concordia (2 years) .........+.. I 125 66 149 99 61 110 
Hays, Fort ry 127 26 160 12 I 103 
Independence 73 78 116 
Riley, Fort 1 60 193 170 14 115 
Jina....... 117 42 204 
Wellington . 63 52 82 air 29 3 
Yate’s Centre ..... ee 49 107 99 99 go 49 a3 
Manhattan ..........scceeeeess 60 111 24 199 194 124 109 


not averaging more than 20) 1, 


Table showing distribution of precipitation during drought, ete.—Continued. 


May. June. July. | Aug. Sept. Oct. | Forsix 


Station. ‘months 

Nebraska. 
29 75 36 | 69 25 57 
North Platte. 27 g2 109 175 313 13 122 
-| 143 106 42 166 131 37 100 
Valentine (2 years)... ot 127 iI 122 108 
63 49 96 6 60 I 
| 64 79 72 I 31 I 
Robinson, Fort .......... gedecu | 143 30 101 187 ur 768 170 
des 39 140 125 BOB 

Towa. 
43 38 8 | 159 109 82 
| 66 26 50 | 120 71 81 
Keokuk ..... 64 30 8 74 58 56 
Des Moines... “ j 46 34 53 76 132 34 SS 
26 41 67 77 | 176 60 77 
26 38 84 74 | 253 39 
stesnadsesncedvkebtasesel 30 45 124 114 38 66 

50 48 71 52 go 70 63 

Wisconsin. | 
21 156 74 138 89 86 
17 23 37 65 66 47 
30 45 163 162 76 79 
Embarras .. 7° 100 132 127 120 | 112 
Madison... 63 32 118 106 186 98 
Manitowoc... 43 50 78 | 163 123 78 

a. 

129 52 107 46 61 112 82 
LS | 49 60 118 92 126 73 86 
87 86 132 46 14 79 
ces 148 148 148 66 21 7 
Minneapolis ........ | 77 70) 11 113 136 
65 132 99 155 97 73 107 

Dakota. | 
| go 53 131 142 46 100 
27 | 183 | & 108 97 87 
52 8 119 151 121 
I 147 147 132 Iro 
Fort Abraham Lincoln......... | «7 34 225 55 146 44 80 
Fees 65 | 67 | 235 | 379 | 49 129 
Pembina .......... 56 195 | 143 12 85 
Randall, Fort II 7 | 132 99 
Richardton .......... 113 $4 126 
69 187 | 176 284 7° | §2 I 
2 | 4 73 go | 25 | 29 
Yates, Fort 182 | 109 74 | 119 
Totten, Fort...... 87 156 | 122 104 81 | 105 11g 


Unless an excess of rainfall occurs during November these states must suffer 
owing to the small amount of water which fell during the first of the season, 
as streams and wells must fail and the ground itself be in such a dry condition 
as to interfere more or less materially with the winter wheat of the early spring 
crops. 


The following notes on drought have been received : 

Wash Woods, N. C., 9th: rain is much needed in this locality ; 
wells are drying up, cisterns have long been exhausted, and cattle 
are suffering for water. There is a great deal of sickness pre- 
vailing in this locality, which is attributed to the long and severe 
drought. Rain amounting to one-half inch fell on the 10th. 

University of Virginia, Va., 14th: weather very dry and 
many cisterns exhausted, but the season is favorable for cotton 
harvest. The first rain of the month fell on the 17th. 

Huntington, Huntington Co., Ind., 15th: a severe drought is 
prevailing in this locality; farmers are compelled to go great 
distances for water both for cattle and domestic use. 

Parkston, Hutchison Co., Dak., 31st: the precipitation of 
the month, 0.15, is unusually small, and the ground is very dry. 

Mottville, Saint Joseph Co., Mich., 31st: streams and wells 
continue low, not sufficient rain to be of benefit. 

Fayette, Howard Co., Mo., 3ist: the water in creeks and 
ponds is very low, and if rain does not fall before the winter 
sets in water for stock will be scarce in many places. 

Charleston, Coles Co., Ill.,31st: creeks are all dry, and stock 
is suffering for water. 

Cairo, Ill.,3lst: the total precipitation for the month, 0.38, 
is the least amount recorded in October since the establishment 
of the Signal Service station in 1871; the fall sown cereals and 
late crops are suffering in consequence. 

Garrettsville, Portage Co., Ohio, 3lst: most of the brooks 
and swamps are dry and water in wells is at alower stage than 
at any previous time this year. 

Elyria, Lorain Co., Ohio, 31st: the severe drought which 
has prevailed in this section since last June still continues, and 
its effects are becoming more alarming. Streams all dry, 
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many wells have failed, and farmers have to haul water for | 


stock. 
Ruggles, Ashland Co., Ohio, 31st: very dry and water scarce. | 
Tiffin, Seneca Co., 3lst: water has become scarce in this 
section of the state as a result of the continned dry weather. 
West Milton, Miami Co., Ohio, 31st: on account of the long) 
continued drought there isin some localities a great scarcity of 
water; wheat is suffering in consequence of drought. 
Strafford, Orange Co., Vt., 3ist: springs are low and fall pas- | 
turage has suffered in consequence of the dry weather. 
The October report of the ‘‘ Indiana Weather Service ” states : | 


The total deficiency in precipitation during the month was 2.74 inches and | 
since January 1, 1887, 18.21 inches. So great a deficiency, extending over so | 
many months preceding October, surpasses any former droughts on record. | 
From every part of the state, especially from the southern and central sections, | 
reports have been received as to scarcity of water, and the evils consequent on | 
such protracted drought are felt in many localities. Creeks and surface wells | 
have i ome dry; wheat either has not come up at all or has turned yellow in 
many fields, and cattle are suffering from want of water, which has to be brought 
to many farms from great distances. The observer at Vevay reports that the 
Ohio River has been lower than noted for many years. 


SLEET. 


Sleet fell at scattering stations, mostly in the Northern States 
and territories, during the month on the following dates: Ist, 
7th, 10th to 12th, 14th, 20th to 25th, 29th, 30th. 


SNOW. 


Reports show that snow fell in some part of the country on 
every day during the month, with the exception of the 1st, 2d, | 


| 


and 27th. The snowfalls were, in general, light and, in many 
instances, local. From the 20th to 25th snow was of more 
general occurrence than during any other period of the month; 
on the 2ist, 22d, and 23d it was reported from nearly all 
stations in the Lake region, and at many in the extreme north- 
west, New England, and the middle Atlantic states. 
MONTHLY SNOWFALLS (in inches and tenths). 


The following stations report monthly snowfalls of one inch 
or more : 

Colorado.—Denver, 3.1. Dakota.—Deadwood, 13.1; Fort 
Buford, 11.5; Richardton, 2.8; Fort Totten, 1. Jowa.—Ban- 
croft, 5. Michigan.—Marquette, 10.8; Alpena, Escanaba, and 
Harrisville, 1.5. Minnesota.—Minneapolis,2. Montana.—Fort 
Maginnis, 20.2; Helena, 8.3; Poplar River, 7.8; Fort Custer, 
1.1. Nebraska.—Hay Springs, 3; Valentine, 1.7; North Platte, 
1.1. North Carolina.—Marion, 2. Ohio.—Garrettsville, 2.5; 
Cleveland, 1.4. Pennsylvania.—Erie, 3.5; Corry,3; Washing- 
tonville, 2; Wellsborough, 1.1. Utah.—Friseo, 4.2. Vir- 
agini.—Marion, 5 to 6; Wytheville, 1. Wisconsin —Green 
Bay, 10.1; La Crosse, 2.5. Wyoming.—Cheyenne, 4.5; Fort 
Bridger, 2. 

The only station reporting snow on the ground at end of 
month is Marquette, Mich.; depth, one inch. 

HAIL. 


Hail is reported to have fallen in various parts of the country 
from the 2d to 5th, 10th, 11th, 13th to 21st, 23d to 25th, 29th 
to 3lst; it was most numerously reported on the 11th and from 
the 21st to 25th. 


WINDS. 


The most frequent directions of the wind during October, | 
1887, are shown on chart ii, by arrows flying with the wind. | 
In the northern districts from the Rocky Mountains eastward | 
to the Atlantic coast the prevailing winds are generally from 
southwest, west, or northwest; in the Southern States, north- 
west, nerth, or northeast; in the Rocky Mountain and Pacific 
coast districts, variable. 


HIGH WINDS (in miles per hour). 


The maximum velocities of the wind for October, 1887, at 
Signal Service stations where the movements are registered, 
are given in the table of miscellaneous meteorological data. 
But one station reports a velocity exceeding 50 miles per hour 
other than the maximum for the month, viz., Buffalo, N. Y., 60 | 
miles, sw., on the 3d and 4th. 


LOCAL STORMS. 
La Crosse, Wis.: a severe thunder-storm occurred at this 


place from 12 to La. m.on the 7th; hail, accompanied by light | 
rain, fell for about twenty minutes, the hail-stones were quite | 
large, some measuring two by one and one-half inches, but 
most of them were of the size of marbles. 

Wellington, Sumner Co., Kans.: unusually heavy showers | 
prevailed from 2.30 p.m. on the 7th until 10.30 a. m. on the | 
Sth, 6.02 inches of rain having fallen in twenty hours. Much | 
benefit has been derived from this rain; the fall-sown wheat 
was placed in good condition. 

Key West, Fla.: a gale prevailed from 9.45 a. m. until 3 p. m. 
on the 8th, reaching a maximum velocity of thirty miles per | 
hour at 12.25 p. m., and continuing at that rate until 1 p. m. 
Heavy rain fell from between 7 and 8 p. m. until after mid- 
night, flooding the streets. 

iverside, San Bernardino Co., Cal.: on the 11th, at 12.45 p. 
m., & rain storm, accompained by hail and light thunder. At 
12.40 p. m. clouds from two directions appeared to meet in the 


southeast with a loud, rushing noise, similar to the approach of 


a tornado. The track of the storm was about four miles wide, 
coming from the southeast, although the track of the heaviest 
hail was not more thana mile in width. The hail-stones were 
from an inch and a quarter in diameter down. 

New Orleans, La.: a wind storm began 9.52 p. m. on the 11th 
and ended 9.04 a. m. the following day; maximum velocity, 
thirty miles per hour, from the north. 

Brownvsille, Tex.: fresh to brisk northerly winds and heavy 
rain began during early a. m. and ended 11.20 a. m. on the 
11th, 5.60 inches of rain falling during the storm. The Rio 
Grande River overflowed, but fell rapidly during the 12th. 
Heavy rain began 1.45 p. m. on the 21st, changing tolight rain 
3.50 p. m. and ending 9.10 p. m. The rain during the first 
two hours was very heavy, 2.48 inches having fallen from 1.45 
to 3 p. m.; the streets were flooded to a considerable extent. 

Wood’s Holl, Mass.: a storm began 10.40 a. m. and ended 
12.40 p. m. on the 13th; maximum velocity, forty-two miles, 
from the southwest, occurred 2.55 p. m. 

Titusville, Fla.: light and heavy rains prevailed during the 
16th; total precipitation 3.33 inches; the rain was accom- 
panied by high winds, reaching a velocity of thirty-eight miles 
per hour. The railroad bridge over Deep Creek, about twenty 
miles northeast of this place, was seriously damaged by the 
flood which resulted from the heavy rain, and the railroad track 
near the bridge was washed out about one-half mile. 

Galveston, Tex.: a gale began 4.20 a. m. on the 18th, reaching 
a velocity of forty-eight miles per hour at 5 p. m. 

Valentine, Nebr.: a gale began 8.35 a. m. on the 19th and 
continued until 6.40 p. m. on the 20th; maximum wind-velocity, 
fifty-four miles per hour from the north, occurred on the 19th, 

WATER-SPOUT. 

Capt. A. MeDougall, of the s. s. *‘ Caspian,’’ reports: ‘‘ Oc- 
tober 6th, in N. 39°32’, W. 69° 10’, at 10.35 a. m., wind n. by 
w., force 6, barometer 29.80; vivid lightning to se. and nw., 
with very loud peals of thunder; a very black squall made up 
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to the nw., with centre bearing nw. by w.; lightning disap-| ing up the surface of the sea quite forty-five or fifty feet above 


peared from se., and squall passed rapidly to sw., at the same | level of the ocean. 
time raising a colamn of water about seventy feet high; could| membersof the crew ever saw. 


This was the largest water-spout I or other 
Wind kept steady in direction, 


clearly observe water rushing down centre of spout and plough-| but increased to force 7; barometer not affected.” 


COTTON REGION REPORTS. 


In the following table are given the means of the maximum 


and minimum temperatures, and the average rainfall for the | 


cotton-belt districts during the month. For the purpose of 
comparison the means for October of the five preceding years 
are also given. 

Except in the districts of Memphis, Little Rock, and Galves- 
ton, the rainfall was largely in excess of the average; it was 
more than double the average in the districts of New Orleans, 
Savannah, Montgomery, and Mobile; for the Wilmington dis- 
trict it was more than four times the average, and for the 
Augusta district nearly three times the average. Marked 
deficiencies occurred in the districts of Little Rock and 
Memphis. 

The means of the maximum and minimum temperatures were 
generally decidedly below the average for all districts, the de- 
partures exceeding 4° in the districts of Wilmington, Atlanta, 
Montgomery, Mobile, and New Orleans. 


Temperature and rainfall data for the cotton districts, October. 


Rainfall. Temperature, 
Maximum, Minimum. 
2 — or Oct 
Districts, 4 é.: a5 3 & 1887, 

-| BF | = = 2 w 

@ & Ble a 

Iuch,| | | | © | |e 
New Orleans..., 2.16 5.16 | 3.00 | 80.0 75-9 — 4.1 | 58.4 53.9 | — 4.5 97 2 
Savannah eee | 2.09 | 4.23 2.14 80.3 | 76.8 | — 3-5 | 58.9 | $5.7 | — 3.2 7 | 32 
Charleston...... 2.23 3.80 1687 | 77-1 | 74.5) — 2.0 | 54.3 | 53.7 | — 0.6 35 
Atlanta.......... 2.15 2.32 | 1.17 | 75-3 | 70.5 | — 4.8 | 53.3 | 49.3 | — 4.0 go 
Wilmington *,| 1.68 8.19 | 6.51 | 76.3 | 70.1 | — 6.2 | 53.4. 50.1 | — 3.3 | 27 
Memphis......... 2.25 | 2,02, — 0,23 7503 | 71.7 — 3-6 51.5 47.6) — 3.9 
Galveston *,...| 2.83 | 2.99 | 0.10 | 80.6 77.9 2.7 | 58.9 55.0 | — 3.9 95| 2 
Vicksburg ...... 2.57 | 3-90 1.33 | 78.2 74-5 | = 3.7 | 55.6 | 54.1 | — 1.5 + | gt 
Montgomery ..| 1.31 | 3.40 2.09 | 79-1 73.0 | — 5-5 | 59-1 53-3 | — 5.8 | gt 
Augusta ........| 1.94 | 5.48 3-54 | 76.8 | 72.4 | — 4.4 | 53.8 50.7 | — 3.1 96 | 30 
Little Rock.....| 1.85 1.05 | — 0.80 | 76.0 75.3 — 9.7 50.7 48.5 — 2.2 gt} 25 
Mobile............. 1.70 | 3-34) + 1.58 | 79.6 | 74.4 — 5-2 55.3 48.8 | — 6.5 93 | 27 


* Average for four years only, 


INLAND NAVIGATION. 


In the following table are shown the danger-points at the 
various river stations and the highest and lowest depths for 
October, 1887, with the dates of occurrence, and the monthly 
ranges: 


Heights of rivers above low-water mark, October, 1887 (in feet and tenths). 


| Se 
é Highest water. Lowest water. 
Stations. | peg 
Date. Height. Date. Height.| 2 
Red River : j 
Shreveport, La..... 29-9 28, 29, 30 11-8 4,2 | 1-4 7-6 
Arkansas River: | 
Fort Smith, Ark... 22-0 I 4 4556 8&7 
Little Rock, Ark .. 23-0 I 5 Q 10, 11 1:6 6&9 
Missouri River: | 
Omaha, Nebr ...... | 180 I 7-2 20, 25-31 5-7 1-5 
Leavenworth,Kans) 20.0 I 8-3 | 66) 
Saint Paul, Minn... 14-5 17» 24 2-0 | 2, 3, 26-28 1-7 | Og 
La Crosse, Wis.... 21 3-4) 29-31 | 2-9 0-5 
Dubuque, lowa....| 16.0 25, 26 37 2) 49-13 | O4 
Davenport, lowa...| 15-0 I-9 2-5 | 11-20, 22, 23, 27-31 2-3 0.2 
Keokuk, Iowa..... 14-0 I 2-6 | 21,22, 25-27, 29-31 | 1-9 | 
Saint Louis, Mo... 32-0 I 8.5 | 27; 30) 31 57 | 28 
era 40-0 1,2 5-2 27 | 2-4 2-8 
Memphis, Tenn... 34-0 I 5:4 | 29-31 | 2.8 2-6 
Vicksburg, Miss...| 41-0 2-8 31 46 
New Orleans, La... 13-0 42 31 23 
Pittsburg, Pa...... 22-0 10, 26 | 6-1 2435 | | O4 
Cincinnati, Ohio.... 50.0 7 | 49 | 18-20, 25, 26 | 2-8) 
Louisville, Ky..... 25-0 59 2-6 | 14 | | O7 
Cumberland River : 
Nashville, Tenn... 40-0 4 1-9 | 19-23 | — 0-2, 21 
Tennessee River : | 
Chattanooga,Tenn. 33-0 28 47 | 15-17 I-2 35 
Monongahela River: | 
Pittsburg, Pa...... 29-0 10, 26 6,1 | 24-25 5:7 | 4 
Savannah River: | 
Augusta, Ga....... 32-0 12.0) 16 57 
amento River : | 
Red Bluff, Cal...... 11-18 0-6 | I-10, 19-31 0-5 | OF 
Sacramento, Cal... ........ I-31 | 7-2 I-31 7-2 0-0 
Willamette River : | | 
Portland, ........ 1] 35) 25 | 00; 35 
| 


STAGE OF WATER IN RIVERS AND HARBORS. 
Toledo, Ohio: navigation on the Maumee River was sus- 


pended on account of low water on the 3d. The high wind 


which prevailed during the night of the 2-3d drove the water 
out of the river into the lake, leaving several vessels aground. 
At Perrysburg, about ten miles southwest of Toledo, the Mau- 
mee River was lower than has been known for many years, a 
large part of the river bed being completely bare. 

Cairo, Ill.: owing to the low stage of water in the Ohio 
River on the 12th thesteamer “Gus Fowler ” ran aground near 
Mound City. On the 27th the river reached the lowesi stage 
since January, 1887. The Illinois Central Railroad company 
was compelled to extend its cradles farther into the river to 
enable the transfer steamers to reach them, The low water in 
both the Mississippi and Ohio rivers has caused a practical 
suspension of navigation, resulting in great inconvenience and 
heavy losses. 


ICE IN RIVERS AND HARBORS. 


Moorhead, Minn.: the Red River of the North froze the 24th. 

Fort Buford, Dak.: the Missouri River froze over during the 
night of the 24~-25th, ice forming to a thickness of two inches. 
On the 26th the ice broke up and passed down. Theriver was 
very low during the greater part of the month. 

Cedar Rapids, Linn Co., Iowa: for the first time in October 
for many years Cedar River froze over, on the 25th. 


HIGH TIDES. 


Jacksonville, Fla.: the tide was unusually high at the mouth 
of the Saint John’s River on the 15th. 

Atlantic City, N. J.: during the morning of the 18th the tide 
was very high and caused some damage to the board walks; 
the beach was washed away in some places. 

Wellfleet, Mass.: the highest tide ever known in this vicin- 
ity occurred on the 21st; the lower streets of this place were 
flooded. 

The voluntary observer at Taunton, Mass., states that dur- 
ing the week ending October 23d the tides were unusually 
high. 

The Signal Service observer at Kitty Hawk, N. C., reports 
high tides on the 30th and 31st. 
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ATMOSPHERIC 


AURORAS. 


Auroras were observed during the month as follows: 2d, 
Poplar River, Mont. 5th, Poplar River, Mont. 8th, Eastport 
and Orono, Me. 10th, Fort Buford, Dak.; Saint Vincent, 
Minn.; Poplar River, Mont. 12th, Fort Buford, Dak.; East- 
port, Me.; Poplar River, Mont. 13th, Fort Totten and Web- 
ster, Dak.; Moorhead and Saint Vincent, Minn.; Poplar) 
River, Mont.; Fort Laramie, Wyo. 17th, Webster, Dak. 20th, | 
Richardton, Dak. 2ist, Dulath and Moorhead, Minn. 22d, 
Oornish, Me.; Alpena, Mich.; Moorhead and Saint Vincent, | 
Minn.; Ardenia, N. Y.; Garrettsville, Ohio; Spokane Falls, | 
Wash. 24th, Cornish, Me. 

Of the above displays, the most brilliant were those observed | 
during the night of the 21st-22d at Duluth and Moorhead, 
Minn., where the aurora appeared in the form of a bright arch, 
with shooting beams, reaching nearly to the zenith. 


THUNDER-STORMS. 


Thunder-storms are reported in the various states as follows: | 
Ist, Lead Hill, Ark. New London, Conn.; Cairo, III; | 


ELECTRICITY. 


Mass.; Berlin Mills and Nashua, N. H.; Buffalo and Le Roy, 
N. Y.; Cleveland, Ohio; Manchester and Strafford, Vt. 5th, 
Sandwich, Ill.; Albia, Cedar Rapids, Clinton, Independence, 
Monticello, and Mount Vernon, lowa; Grand Haven, Mich.; 
DeSoto and Omaha, Nebr.; Beloit, Delavan, Embarras, Fond du 
Lac, Green Bay, La Crosse, Madison, Manitowoc, and Milwaukee, 
Wis. 6th, Charleston and Chicago, Ill.; Davenport, Cresco, In- 
dependence, and Keokuk, Iowa; Grand Haven, Lansing, Mott- 
ville, and Traverse City, Mich.; Fayette Mo.; Napoleon, Wan- 
seon, and Yellow Springs, Ohio; Yaquima Light House, Oregon ; 
Delavan, Green Bay, La Crosse, Manitowoc, and Milwaukee, Wis. 
7th, Las Animas, Colo; Independence, lowa; Grand Haven, 
Mottville, and Thornville, Mich.; Duluth, Moorhead, and 
Saint Paul, Minn.; Westtown, Pa.; Corpus Christi, Tex.; Port 
Angeles, Wash.; La Crosse, Madison, and Milwaukee, Wis. 
8th, Tucson and Yuma, Ariz.; Salina and Wakefield, Kans.; 
Corpus Christi, Palestine, and San Antonio, Tex.; Fond du Lac, 
Wis. 9th, Lewis Creek, Cal.; Wakefield, Kans.; San Antonio, 
Tex. 10th, Tucson and Willcox, Ariz.; Galveston and New Ulm, 
Tex. 11th, Los Angeles and Riverside, Cal.; Cedar Keys and Li- 
mona, Fla.; Humphrey, N. Y. 12th, Cedar Keys and Limona, 


Dudley, Mass.; Nashua, N.H.; Setauket, N. Y.; Hatteras, N.C.;| Fla. 13th, Willcox, Ariz.; Fort Lewis, Colo.; Cedar Keys, Fla.; 
Jacksonborough, Ohio; Yaquima Light House, Oregon; Milan, Charleston, Ill.; Frisco, Utah. 14th, Key West, Fla.; Fort 
Tenn. 2d, Lead Hill, Ark.; New Haven and New London, Conn.;| Union, N. Mex. 15th, Denver, Grand Junction, and Los Ani- 
Webster, Dak.; Archer, Fla.; Cairo, Charleston, Chicago, and | mas, Colo.; Fort Sully and Parkston, Dak.; Moorhead, Minn. 
Springfield, Lil.; Indianapolis, Logansport, and Terre Haute,| 16th, Key West, Fla.; West Leavenworth, Kans.; Hiram, 
Ind.; Cedar Rapids, Clinton, Cresco, Davenport, Independence, | Ohio; Madison, Wis. 17th, Buffalo and Humphrey, N. Y.; 
and Monticello, Iowa; Frankfort, Ky.; Portland, Me.; Am- | Elyria and Garrettsville, Ohio. 18th, Tucson, Ariz. 19th 
heest, Blue Hill Observatory, Deerfield, New Bedford, Somer- | Fort Thomas, Ariz.; Merritt’s Island, Fla. 20th, Buffalo and 
set, Taunton, and Westborough, Mass.; Kalamazoo, Lansing, | Fort Niagara, N. Y.; Corry, Meadville, and Pittsburg, Pa. 
aud Mottville, Mich.; Saint Paul, Minn.; Lamar, Mo. Se-|2ist, Ardenia, Boyd’s Corners, and Humphrey, N. Y. 22d, 
tauket, N. Y.; Wellsborough, Pa.; Embarras, Fond du Lae, | Salina, Kans.; Hudson, Mich. 23d, Clinton, Iowa; Globe, 
and Manitowoc, Wis. 3d, Archer and Key West, Fla.; New| Lebo, and West Leavenworth, Kans.; Hudson, Mich. 24th, 
Bedford, Mass.; Berlin Mills and Manchester, N. H.; Atlantic | Corpus Christi, Palestine, and Rio Grande City, Tex. 25th, 
City, N. J.; Humphrey, Oswego, Palmyra, and Rochester, N. | Fort Thomas, Ariz. 26th, Cedar Keysand Archer, Fla. 28th, 
Y.; Cincinnati and Yellow Springs, Ohio; Parkersburg, W.| Archer, Cedar Keys, and Duke, Fla. 29th, University of Vir- 
Va. 4th, Voluntown, Conn.; Portland, Me.; Blue Hill Observa-| ginia, Va. 31st, Chicomicomico, Hatteras, and Wash Woods, 


tory, Dudley, Fall River, Somerset, Taunton, and Westborough, | N. C. 


MISCELLANEOUS PHENOMENA. 


FOREST AND PRAIRIE FIRES. 


Fort Bidwell, Cal.: fires were burning in the swamps three 
or four miles southwest of this place on the 4th. 

Moorhead, Minn.: fires were burning in the prairies south of 
station during the afternoon and night of the 14th. 

Saint Vincent, Minn.: fires were burning on the prairies near 
this place on the 15th. The air was full of smoke on the 18th. 

Little Rock, Ark., 19th: forest fires were raging four miles 
northeast of this city. On the 21st the fires were still burning 
and were causing considerable damage. 

San Diego, Cal.: brush fires prevailed north and northeast 
of this place on the 2Ist. Light smoke from fires burning in 
the mountains north and east of here overspreads this region. 
Los Angeles, Cal., 22d: extensive fires have prevailed for 
several days past in the Santa Monica Mountain Range, de- 
stroying a considerable amount of timber; extensive fires are 
also reported in the San Bernardino Mountains. The 23d an 
extensive brush fire was burning on the hills east of this city. 

Forest and prarie fires are also reported to have occurred as 
follows: Moorhead, Minn., 12th, 18th, 23d, 28th to 30th; Bis- 
marck, Dak., 18th; Parkston, Dak., 20th; North Platte, Nebr., 
19th, 28th; Little Rock, Ark., 22d, 23d. 


METEORS. 


Indianapolis, Ind.: an unusually bright meteor was observed 
at 9 p. m. on the 3d; it shot along a central are of the sky, 
starting about 40° above the eastern horizon, moved a little 


north of west, and disappeared when about half way between 
Ursa Minor and the zenith. 

Moorestown, Burlington Co., N. J.: a meteor apparently 
three or four times the size of Venus was observed in the west- 
southwest at 6.30 p.m.on the 5th; when in altitude 40° it sepa- 


rated into two parts and disappeared when in altitude 35°. 


Los Angeles, Cal.: a brilliant meteor is reported to have 
been observed about 7.10 p. m. on the 8th in the western sky; 
as it passed through the air it grew in size until it appeared 
to be about as large as the moon, when it suddenly burst in 
many pieces; its light when first seen was white and similar 
to that of an electric light, and when it burst the sky was 
illaminated as by an electric flash. 

Dale Enterprise, Rockingham Co., Va.: a meteor, which 
illuminated the whole country, was observed at 9.40 p. m. on 
the 8th; it moved in a southeasterly direction, and after hav- 
ing passed a distance of twenty-four degrees it exploded. 

Stateburg, Sumter Co., 8. C.: a meteor was observed in the 
east at about 9.05 p. m. on the 12th; it moved from near the 
meridian eastward and downward, and disappeared about 10° 
south of Pleiades. In less than a minute another meteor, not so 
bright, appeared 8° or 10° north of the first, and pursued a 
parallel course; almost simultaneously with this latter meteor, 
and from nearly the same point in the heavens, a very small 
meteor shot off towards the North Star. 

Mr. A. K. Holt, voluntary observer at Riverside, San Ber- 
nardino, Co., Cal., reports: 
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Shortly after midnight on the morning of October 18th, a most wonderful | 19th, 20th, 24th, 25th; Saint Louis, Mo., 23d; Fort Assina- 
meteor was observed in the southwest. At first it was a bright ball of fire and hoine, Mont., 9th; Fort Custer, Mont., 12th; Fort Maginnis, 
increased in size and brilliancy with marvelous rapidity. Mont., 26th; Orete, Nebr., 19th, 28th; Tecumseh, Nebr., 22d ; 

Oroville, Butte Co., Cal.: a meteor was observed at 4.55 a-| Clayton, N. J., 26th; Moorestown and New Brunswick, N.J., 
m. on the 19th, passing in a direction from northwest to south- | 25th; Palmyra, N. Y., 24th, 27th; Factoryville, N. Y., 25th; 
east; it was larger and more brilliant than the planet Venus; Albany, Oregon, 12th, 13th, 2lst, 22d, 31st; East Portland, 


its flight was rapid, lasting eight seconds. 

Keeler, Cal. : a meteor was observed at 7 a. m. on the 19th; 
it was first seen in altitude 48° and azimuth 135°, and last 
seen in altitude 40° and azimuth 100°. About three seconds 
previous to its disappearance it burst into six brightly colored 
balls, each of which was apparently about ten times the size 
of the meteor as first seen, and displayed red, violet, green, | 
yellow, dark blue, and orange colors. 


Abilene, Tex.: a very bright meteor was observed in the 
southwest at 6.34 p. m. on the 22d; it moved toward the north | 


and exploded when to the northwest of station, the fragments | 
flying in every direction. 

Fort Maginnis, Mont.: a meteor apparently of unusual size 
passed in a direction from southeast to northwest at 11.20 p. m. 
on the 30th. On account of the light from the full moon the 
meteor did not appear very brilliant. 

Meteors were also observed on the following dates: 


Oregon, 6th; Linkville, Oregon, 3d, 7th, 12th to 14th, 17th, 


22d, 27th, 29th, 30th; Dyberry, Pa., 25th; Ashwood, Tenn., 
25th; Cleburne, Tex., 17th; Corsicana, Tex., 24th; Palestine, 
Tex., 24th to 25th; San Antonio, Tex., 17th; University of 
Virginia, Va., lst; Rappahannock Va., 16th, 19th, 22d, 30th; 
Fort Canby, Wash., 21st; Green Bay, Wis., 2d. 

Ducks flying south.—Fort Sully, Dak., 24th; Titusville, Fla., 
26th, 28th; Cedar Rapids, Lowa, 20th; Monticello, Iowa, 4th; 
Waketield, Kans., 26th; Yates Centre, Kans., 24th; Poplar 
River, Mont., 5th; Fort Assinaboine, Mont., 9th; Brownville, 
Nebr., 24th; Kitty Hawk, N. C., 25th, 26th; Tiffin, Ohio, 
14th; Palestine, Tex., 4th, 25th, 26th; Silver Falls, Tex., 4th, 
25th, 26th; Tatoosh Island, Wash., 2d to 7th, 9th. 

Oranes flying south.—Fort Buford, Dak., 16th, 17th; Elk 
Falls, Kans., 20th; Wakefield, Kans., 13th; West Leaven- 
worth, Kans., 25th, 26th, 28th to 30th; Yates Centre, Kans., 
24th; Brownville, Nebr., 20th; Austin, Tenn., 5th; Corsicana, 


3d, East Norway, Kans. 4th, Topeka, Kans. 6th, Archer 
and Key West, Fia.; Summit, Mass.; Rappahannock, Va.; 
Vashon, Wash. 7th, Woodstock, Md.; Clayton, N. J.; Cedar 
Springs, S. C.; Dale Enterprise, Va. 8th, Archer, Fla. 10th, 
Archer, Fla. 11th, Webster, Dak.; Woodstock, Md.; Cle- 
burne, Tex.; Cheyenne, Wyo. 12th, Parkston, Dak.; Cleburne, 
Tex. 13th, Davenport, lowa; Jacksonborough, Ohio; Dale 
Enterprise, Va. 14th, Nashua, N. H.; Dale Enterprise, Va. 
15th, Somerset, Mass.; Nashua, N.H. 17th, Lead Hill, Ark.; 
Voluntown, Conn.; Beverly, N. J. 18th, Lead Gill, Ark.; 


Cahuenga, Cal.; Voluntown, Conn.; Vevay, Ind.; Nashua, N. 


H: 19th, Cahuenga and Los Angeles, Oal.; Woodstock, Md. 
20th, Davenport. Iowa; Somerset, Mass.; Wytheville, Va. 
21st, Archer and Manatee, Fla.; Statesville,S.C. 22d, Mount 
Angel, Oregon. 23d, Clayton, N. J.; Dale Enterprise, Va. 
24th, Fort Sully, Dak.; Davenport, lowa. 25th, Davenport, 


Iowa. 26th, Little Rock, Ark.; Elk Falls, Kans. 27th, Kala- | 


mazoo, Mich.; Cleburne, Tex. 30th, Davenport, Iowa. 
New Haven, Conn.; Manatee, Fla.; New Bedford, Mass. 


MIGRATION OF BIRDS. 


31st, 


Geese fly 
Ariz., 2d, 3d; Fort Bidwell, Cal., 11th, 23d, 25th ; Sacramento, 
Cal., 7th, 10th to 12th, 15th, 19th, 20th, 28th, 31st; North Cole- 
brook, Conn., 27th; Fort Buford, Dak., 20th, 21st; Fort Sully, 
Dak., 2d, 25th, 29th; Fort Meade, Dak., 4th, 6th ; Washington 
City, 23d, 25th ; Charleston, Il., 21st; Laconia, Ind., 29th ; Fort 
Reno, Ind. T., 14th; Fort Sill, Ind. T., 5th, 13th, 16th; Cedar 
Rapids, Iowa, 20th; Dodge City, Kans., 4th; Manhattan, 
Kans., 21st; Ninnescah, Kans., 16th, 17th, 28th; Wakefield, 
Kans., 3d; Yates Centre, Kans., 24th; Grand Haven, Mich., 
28th, 29th; Harrisville, Mich., 13th, 24th, 25th; Lansing, 
Mich., 26th; Marquette, Mich., 21st; Mottville, Mich., 18th, 


ing southward.—Mobile, Ala., 8th; Fort Mojave, | 


Tex., 13th; Rappahannock, Va., 31st. 

Brants flying south.—Fort Madison, Iowa, 14th; West Leav- 
/enworth, Kans., 4th, 26th; East Portland, Oregon, 4th; Pales- 
tine, Tex., 24th. 


| 


MIRAGE. 

Mirages were reported from the following places: Yuma, 
Ariz., 12th; Webster, Dak., 18th, 31st; Richardton, Dak., 27th; 
Salina, Kans., 4th, 5th, 9th, 21st, 22d, 25th, 26th; Marquette, 
Nebr., 3d, 16th, 17th, 18th; Galveston, Tex., 4th. 

SAND STORMS. 
_ Keeler, Cal.: a severe sand storm began 10.15 p. m. on the 
6th, the wind reaching a maximum velocity of forty-two miles 
per hour at 10.25 p.m. The wind raised great clouds of sand 
which completely obscured the sky. 
Los Angeles, Cal.: a severe sand storm occurred on the after- 
noon of the 7th, filling the air with dust and sand, and render- 


ing travei difficult. The Sierra Madre range of mountains was 
obscured from view at the station. Maximum velocity of the 
wind, thirty-four miles per hour, at 2.30 p.m. The storm was 
general in this section and quite severe in the valleys, but no 
damage has been reported. 

Fort Grant, Ariz.: a sand storm prevailed throughout the 
(10th; high easterly winds began 8.30 a. m. and continued, with 
‘increasing force, until midnight; maximum velocity, forty- 
eight miles per hour, from the east. 

Sand storms also occurred at the following places: Fort 
Mojave, Ariz., 6th; Fresno, Cal., 6th 


1, 7th, 11th; Keeler, Cal., 7th 
to 10th; Fort Thomas, Ariz., 11th; San Carlos, Cal., Lith, 29th. 
SUN SPOTS. 


| Mr. H. D. Gowey, of North Lewisburg, Champaign OCo., 
Ohio, reports having observed sun spots on the following dates: 
(2d, 3d, 20th to 22d, 24th, 25th. 


VERIFICATIONS. 


INDICATIONS FOR 33 HOURS IN ADVANCE. 

In view of the fact that the multiplication of districts has 
largely increased the work of the verifications officer so as to 
materially delay his reports, and also interfere with other 
special work devolving upon him, the Chief Signal Officer has 
decided that hereafter the percentage of successful predictions 
be based on one only of the tri-daily indications. Since the 10 
p. m. indications is the the only one which includes predictions 
for the entire country, in connection with which the tempera- 
ture and weather signals are displayed, the percentages will 
be calculated therefor. An additional reason for the selection 


of the 10 p. m. indications is the fact that an examination of 


| twelve consecutive months’ percentages shows the average of 
the 10 p. m. indications to vary less than one-tenth of one per 
| cent, from the general means. In order to make the data com- 
parable, the official percentages for the current fiscal year have 
| been recomputed, so as to show the detailed percentages with 
reference to the 10 p. m. indications. 

_ The following paragraphs from Instructions No. 66, current 
series, are given in explanation of the method of verifying the 
indications: 

| In determining the percentage of verifications of predictions, the conditions 


occurring during the twenty-four hours predicted for, as shown by the charts 
| for the 2d, 3d, and 4th reports following the report on which the prediction is 
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made, will be carefully examined by the verifying officer, who will ascertain 
the amounts, in tenths, to which the conditions predicted for each state or 
territory, or part of state or territory, have prevailed in it. The areafor which 
the prediction is made will be considered in verifying weather and tempera- 
ture. In giving weight to the three maps which are used in verifying the indi- 
cations, s hilure on the first map will lower the verifications four-tenths (.4), 
and on each of the succeeding maps three-tenths (.3), each. The barometer 
indications will not be verified, as the prediction is left optional with the Indi- 
cations Officer. 

In determining the percentage of verification of predictions of wind direction 
the verifying off 
which the prediction applies, and will ascertain whether the directions observed 
fulfill the predictions, as follows: If the direction predicted is observed at one- 
tenth of the observations reported from the stations on the three charts under 
consideration the percentage of verifications will be rated one (1); more than 
one-tenth and not more than two-tenths (.2), and so on up to ten. 

In determining the total monthly percentages of verifications for all the pre- 
dictions, the percentage of verification for each state for weather will be multi- 
plied by five; for temperature, by four; and for wind direction, by one; and 
the sum of all these will be divided by ten. 

In applying the foregoing rules, a prediction of fair weather will be construed 
to indicate an absence of rainfall. 

When fair weather is predicted, it will be verified by consulting the three 
maps separately, and any precipitation (rain or snow) falling at a station on 
one map will reduce the percentage for the area in such proportion as has been 
described above; that is, failure on the first map is valued at four-tenths (.4), 
and on the other maps at three-tenths (.3) each. 

The term, ‘local rains’’ or ‘‘local snows,’’ will be construed to mean that 
rain or snow will fall, as shown on the three charts, at half the stations; but in 
verifying such prediction the three maps will be consulted as a whole, and pro- 
portionate reduction will be made for any rainfall or snowfall occurring at 
more than half the stations during the twenty-four hours. A proportionate 
reduction will be made when rain or snow falls at the same station at two dif- 
ferent periods, except the rain is falling at the time of observation. 

A simple temperature prediction of higher,”’ ‘‘lower,’’ or “stationary,” 
will be verified by the last map only. The term “stationary temperature” in- 
dicates a —y > of three degrees or less from May to August, inclusive; five 
degrees from November to iktoumn, inclusive; and four degrees for the re- 
maining months. During the months when maxima and minima temperatures 
are received, these maps will, in case of cloudy weather, or rain or snow, be 
consulted in verifying periods which end at 7 a. m. or 3 p. m., respectively. 

The prediction of north winds will include northwest, north, and northeast 
winds; the prediction of northeast winds will include north, northeast, and east 
winds; the prediction for east winds will include northeast, east, and southeast, 
and so on for the other quadrants. 

Hereafter in making wind predictions, the Indications Officer will designate 
whether the force will be light, fresh, brisk, or high. A light wind will be one 
of eight (8) miles or under; a fresh wind, from six (6) to Tessinen 14; a brisk 
wind, from twelve (12) to twenty-four (24); and a high wind, from twenty (20) 
miles upward, 

In verifying the wind, equal weight will be given to direction and velocity. 


These rules were followed in verifying the indications for 
September and October, 1887, and will be hereafter observed in 
verifications work. The percentages for July and August, as 
given in the accompanying table, will be taken as the official 
statement in place of the figures previously published in the 
REVIEW for those months: 

Percentages of indications verified, July to October, 1887. 


cer will note the direction reported on the three charts to | 


of verified, &c.—Continued. 


September. October. 


States. July. | August. 

Upper Michigan ............. 95 | 65- 68.22 74 

Minmesota. ... 65-86 | 72-04 60. 44 | 71-08 

Nebraska 62.67 3.45 

63-17 68. 64-33 

Eastern Dakota. 65-65 62.00 77-64 
Weather 68.17 59 62.25 78-09 
Wind 65-50 94 77-02 79-29 
Temperature. 72-20 75-02 71-11 73-71 

General average ....... 68.62 71-18 70-13 76- 46 

Southern 

Washington Territory*.......... 63-18 62 

General average ....... 86-63 71-98 78-10 


* No indications issued during the month of August. 

Nors.—Seven per cent. should be added to these verifications when com- 
pared with those for previous years, to represent the increased period for 
which they are made, 33 instead of 24 hours. 

The predictions for all districts east of the Rocky Mountains 
for September, 1887, were made by Ist Lieutenant Robert 
Craig, 4th Artillery, Acting Signal Officer and Assistant; the 
verifications of temperature up to and including the 10 p. m. 
report of the 19th, and the wind force up to and including the 
10 p. m. report of the 2d, were made by 2d Lieutenant F. M. M. 
Beall, Signal Corps, Assistant; the remaining verifications 
were determined by 2d Lieutenant John P. Finley, Signal 
Corps, Assistant. 

The predictions during October were made by Junior Prof. 
H. A. Hazen; the verifications were determined by Ist Lieu- 
tenant Robert Craig, 4th Artillery, Acting Signal Officer and 
Assistant. Those for the Pacific coast during September and 
October were made by 2d Lieutenant J. E. Maxfield, Signal 
Corps, Assistant; the verifications for September were deter- 
mined by 2d Lieutenant John P. Finley, Signal Corps, Assist- 
ant, and for October by Ist Lieutenant Robert Craig, 4th 
Artillery, Acting Signal Officer, Assistant. 

CAUTIONARY SIGNALS, OCTOBER. 

Of the total number of cautionary and storm signals ordered 
during October, 1887, it was practicable to determine the justi- 
fication or failure of ninety-four, of which fifty-four, or 57.45 per 
cent., were fully justified. Of the above, eighteen were ordered 
for cautionary signals; number jastified, nine, or 50.00 per cent. 
Seventy-six storm signals were ordered; number justified, 
forty-five, or 59.21 per cent. Total number of direction signals 
ordered, ninety-nine; justified, eighty-nine, or 89.90 per cent. 


_Of these, thirty-six were ordered for easterly winds; justified, 


thirty-one, or 86.11 per cent. Number of signals ordered for 


westerly winds, sixty-three; justified, fifty-eight, or 92.06 per 
cent. Number of signals ordered late, i. ¢., after justifying 
velocity had begun, five. 


In three instances winds were reported which would have 


7-38 justified the display of cautionary and storm signals, but for 
77-42 which no siguals were ordered. 


COLD-WAVE SIGNALS. 
Total number of cold-wave signals ordered, the justifications 


7-7: of which were determined, ninety-five; number justified, thirty- 
is42 one, or 32.63 per cent. 


CAUTIONARY SIGNALS, SEPTEMBER. 
Of the total number of cautionary and storm signals ordered 


te.13| during September, 1887, it was practicable to determine the 
se justification or failure of forty-six, of which twenty-eight, or 60.87 


per cent. were fully justified. Of the above, thirty-eight were 


‘ordered as cautionary signals; number justified, twenty-six, 


States. | July. August. | September. October 
63-08 74-46 77-39 
77-15 68. 99 71-35 
70-70 69. 62 68. 43 73-10 
astern New 61. 96 71-97 68.22 71-10 
Western New York... 63-71 | +20 2-22 76-74 
Eastern Pennsy!vania........... 67-74 | 66. 67 12 
Western Pennsylvania .......... 58. 06 73-0 72-11 90 | 
New Jereey 70-97 | 71-24 73-56 
60.6 72.10 68. 82 74-44 
65-05 65. 86 75: 
District of Columbia ............ | &.1 63-17 74 
ces | 68. 2 66. 67 70- 00 78-16 
North Omrolina | 77-42 72-04 74-11 
South Oarolima. 74-46 72.55 77-78 
73-12 76. 05 69- 
Bastern Florida 73:39 74-19 16 
Western Florida 74-73 | 66. 13 77-4 | 
70 97 7I.02 69-07 | 77-92 
| 68. 82 70-34 73° | 70- 23 
2.58 75-co 77°53 | 73-52 
Bastern 5-75 83-87 7379 
| 70- 16 79-84 72-56 | 
67.20 73-39 64-56 
| 7o 16 75-31 
72-85 77-15 -33 
Weat Virginia | 79-03 73-39 72-4 
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or 68.42 per cent. Eight storm signals were ordered; number | 
justified, two, or 25.00 per cent. Fifty-five direction signals | 
were ordered; justified, fifty, or 90.91 per cent.; of these, 
twenty-eight signals were ordered for easterly winds; justified, 
twenty-four, or 85.71 per cent.; twenty-seven signals were | 
ordered for westerly winds; number justified, twenty-six, or) 
96.30 per cent., and five storms occurred for which no signals | 
were ordered. No signals were ordered late, i. e., after the | 
verifying velocity had begun. 

The following rules adopted for determining the justification 
or non-justification of signals are given : | 

The signals ordered will indicate the degree of the intensity of the storm and | 
direction of the wind during the display. The degree of intensity will be indi- 
cated by two different signals, to be designated, respectively, the ‘‘ cautionary 
signal’’ and the ‘‘storm signal,’’ and the direction of the wind by four different 
signals, to be designated after the four quadrants, viz., “* northeast,’ ‘‘south- | 
east,’’ ‘‘northwest,”’ and ‘‘southwest.”’ 

The following are the wind directions which should occur at any station to 
justify the display of a direction signal. For signals for an easterly quadrant, | 
winds from any direction from northeast to south, both inclusive. For signals | 
fora westerly quadrant, winds from any direction from north to southwest, 
both inclusive. 

The justification of wind signals will be determined by districts, all signals 
(one or more) displayed in one district at the same time counting as one signal. | 

Percentages of justifications will be computed separately for each of the fol- | 
lowing classes of signals, viz., cautionary signals; storm signals; signals for 
easterly winds; signals for westerly winds. 

Cautionary and storm signals will be justified by the wind velocities occurring 
during the displays, according to the following rules: 

A signal will be recorded as justified if the wind attain a justifying velocity | 
at one or more stations in the district. 

A direction signal will be recorded as justified if the direction indicated by the 
signal occurs, during the display,at one-half or more of the stations in the district. 

he statement showing the percentages of signals justified, will also show 
the number of storms for which signals were not ordered and the number of 
signals ordered late. 

A storm without signals will be recorded whenever a justifying velocity with- 
out signals is reported from two or more stations of the same or contiguous 
districts during a period of eight hours, or whenever said velocity, without 
signals, is mane from the same station once or more during each of two or 
more consecutive periods of eight hours. 

When a signal is justified but the wind attains a justifying velocity before the 
signal is ordered, it will be recorded as late. 


LOCAL VERIFICATIONS. 


The following is from the report of the “ Michigan State 
Weather Service” for October, 1887 : 


Weather and temperature signals are now displayed in one hundred and 
thirty-five towns in the state, and on the baggage-cars of twenty-five trains 
on seven principal railroads of the state. 

The percentage of verification of weather signals for October is as follows 
(the verification is taken from reports of displaymen furnished this office 
monthly): temperature, 85.6 per cent.; weather, 85.2 per cent.; temperature 
and weather, 85.4 per cent. 

The percentage of verification of weather predictions for October on the 
D., G. H., and M. R’y., is 87.3 for weather and 82.7 for temperature; on the 
C. & G. T. R’y., weather, 83.7, and temperature, 84.0; P. H. & N. R’y., 
weather, 86.3, and temperature, 83.7; M. C. R’y, for weather, 85.3, and for 
temperature, 84.0; G. R. & I. R’y, weather, 81.3, and temperature, 84.0 ; 
C. & W. M. R’y, weather, 83.0, and temperature, 82.7. 

There was one cold-wave signal displayed on the 4th at 11 a. m., and lowered 
at 9a. m. of the 5th. Four stations report the signal verified by a fall of 15° 
or more in the temperature. 


The following is from the October, 1887, report of the “ Minne- 
sota Weather Service :” 

Verifications of weather signals for Minnesota were 83 per cent. for weather 
and 74 per cent. for temperature. 

The following is from the “ Tennessee State Board of Health 
Bulletin ” for October, 1387: 


The percentage of verification of weather and temperature predictions, fur- 
nished daily from the Signal Office at Washington to the various stations in 
the state during the month, was for the state: weather, 86.3 per cent.; and 
temperature, 86.2 per cent. 


ERRATA. 


September, 1887, Review, page 240, in the table of the extreme monthly 
ranges of barometer, Rio Grande City, Tex., should read Brownsville, Tex. 

In the table of ‘‘ Miscellaneous meteorological data,’’ page 262, the mean 
reduced barometer at Eastport, Me., 29.92, should read 30.01. 

On page 253, under the heading of ‘* Drought,’’ Rappahannock, Caroline 
Co., 30th, should read Rappahannock, Fauquier Co. 

In the table of ‘* Meteorological record of voluntary observers and Army 

ost surgeons,”’ on page 264, the monthly mean temperature at Cedar Rap- 
ids a, lowa, 47.8, should read 63.2. 

July, 1887, Review, page 208, the departure from the normal precipitation, 
for the district of New opland, —0.96, should read +-0.96. 
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STATE WEATHER SERVICES. 
The following extracts are republished from reports for October, 1887, of the directors of the various state weather services: 


The “Alabama Weather Service,” P. H. Mell, jr., of the) 
Agricultural and Mechanical College, Auburn, director : 


The first weeks of October were mild and pleasant weather, with but little rain | 
in any part of the state. Heavy rains were produced on the 17th to 20th by | 
the low pressure that prevailed at Mobile and along the Gulf during this period. | 
Precipitations were — frequent during the last two weeks of the month until 
the low pressure on the Gulf was forced out by the high pressure that swept 
across the country during the 25th, 26th, and 27th. is cyclonic disturbance | 
was followed by a cold wave on the 29th and 30th of some severity. This cold | 
wave produced a heavy frost throughout the state on the morning of the 31st. 
Ice was also formed at the same time. This was the first killing frost of the 
winter. Light frosts were reported on the 12th, but little damage was done. | 

“For the month of October the temperature was 5°.2 below the average, and | 
the precipitation was 0.31 of an inch below the average. 
Summary. 

Temperature (in degrees Fahr.).—Monthly mean, 61°.9: highest. monthly | 
mean, 69°.3, at Pine Apple; lowest monthly mean, 46°.6, at Tuscumbia; maxi- | 
mum, 87°.2, at Mobile, on the 10th; minimum, 22°, at Gadsden, on the 31st; | 
range for state, 65°.2; greatest monthly range, 61°, at Gadsden; least local | 
monthly range, 42°, at Selma. Frosts, 12th to 15th, 22d and 31st. 

Precipitation, including melted snow (in inches).—Average for the state, | 
2.85; greatest, 4.95, at Tuscumbia; least, 0.08, at Pine Apple. 

inds.—Prevailing direction, northeast. 

The ‘Monthly Review of the Illinois Weather Service,” 
Col. Charles F. Mills, direetor: 

The temperature for the month was considerably below the normal in all | 
parts of the state. The greatest departure was at Greenville, where it was | 
6°.8 below the normal of nine years. Other remarkable departures were at | 


| places, it was far below it. : 
| rain fell generally, especially in the northern and central divisions, the southern 


warm for the season, but the latter was much colder than usual. The coldest 
day in the northern and central divisions was the 25th; the warmest for the 
state was the 7th. In the southern division, the coldest day was the 30th. 
The average temperature for October was 50°.4, which is 3°.8 below the 
normal of the past thirteen years, and only once in that time has the October 
mean been lower, in 1875, when it was 49°.3, which was the coldest, while Octo- 
ber, 1881, with a mean of 71°.2, was the warmest in the above period. The 
average temperature of the northern division was 46°.5; for the central, 51°.4, 
and ‘for the southern, 53°.3. The highest mean temperature reported was 
62°.3, at Benton, Franklin Co.; the lowest was 41°.9, at Prairieville, Lee Co. 
The highest temperature reported was 92°, at Oquawaka, Henderson Co., and 
the lowest, 12°, at Cedarville, Stephenson Co., giving an absolute range of 80°. 
The remarkable drought of the season continued through the month una- 
bated. In four places only in the state did it reach the normal, and, in most 
The 2d, 9th, 10th, and 23d were the days on which 


was far less fortunate all through the month, its deficiency being much greater 
than that of either of the other divisions. The northern division got most, the 
central next, and the southern least of all, the rainfall of the former being 
more than twice that of the latter. The greatest amount reported was 3.59 
inches at Aurora, and the least was 0.30 of an inch at Jacksonville, Morgan 
Co. The average for the state was 1.49 inches, which was 2.04 inches below 
the normal of the last ten years. 


The “Indiana Weather Service,” Prof. H. A. Huston, of 
Purdue University, Lafayette, director : 


The monthly mean barometric pressure over the state of Indiana during 
October was slightly above the normal pressure for a number of years. This 
was evidently caused not only because a greater number of high barometric areas 
in passing eastward brought their central pressure very near Indiana, but also 


Golconda, 6°.4 below the normal of nine years; at Aurora, 6°.2 below the | because a smaller number of low barometric areas, when passing eastward, 
normal of nine years; at Sycamore, 6°.1 below the normal of seven years; at | moved so far north or south from the state that only the isobars more distant 
Springfield, 5°.9 below the normal of nine years, and at Chicago, where it was | from the centres of such low areas reached Indiana, or, only slight depressions 
5°.3 below the normal of sixteen years. In no part of the state did the tem- | or troughs, joining two low areas, in British*America and over the Gulf of 


perature reach the normal for the month. The early part of the month was! Mexico, respectively, affected the barometer slightly and for a short time only. 
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MONTHLY WEATHER REVIEW. 


OcTOBER, 1887. 


The mean temperature for October, 1887, was 4°.6 below the normal; the 
weather was uniformly cool, the temperature being each day below the normal, 
except daring the 6th and 9th, when it was above. The total deficiency was 
on 15° during the month, and since January 1, 1887, 36°; having started 
with 117° in excess on September 30, the month ended with a deficiency of 35°. 
Hoar frost occurred frequently in nearly every part of the state. 

The precipitation was considerably below the normal, more especially in | 
the central and southern parts. The total deficiency during the month was | 
2.74 inches, and since January 1, 1887, 13.21 inches. So great a deficiency, 
extending over so many months preceding October, surpasses any former | 
droughts on record. From every part of the state reports have been received | 
as to great scarcity of water, and the evils consequent on such protracted | 
drought are felt in many localities. Creeks and surface wells have become dry; 
wheat either has not come up at all or has tarned yellow in many fields, and | 
cattle are suffering for the want of sufficient water, as it has to be brought to | 
many farms from great distances. The observer at Vevay reports that the 
Ohio River has been lower than noted for many years. 


Summary. 

Atmospheric pressure (in inches).—Monthly mean, 30.139; maximum ob- 
served, 30.789, at Moant Vernon, on the 25th; minimum, 29.650, at Worth- 
ington; range for state, 0.802; greatest local range, 0.979, at Lafayette; least 
local range, 0.580, at Rockville. 

Temperature (in degrees Fahr.).—Monthly mean, 49.6; highest monthl 
mean, 55.9, at Mount Veuneus lowest meer mean, 43.0, at Mauzy; maxi- 
mum, 86.0, at Vevay and Logansport, on the 7th; minimum, 14.0, at Mauzy, 
on the 22d; range for state, 72.0; greatest local monthly range, 64.0, at 
Mauzy and Logansport; least local monthly range, 47.0, at Rockville. 

Precipitation, including melted snow (in inches).—Average for the state, 
1.06; greatest, 2.22, at Angola; least, 0.27, at Brookville. 

Wind. —Prevailing direction, southwest. 

The ‘Kansas Weather Service,” Prof. J. T. Lovewell, 
Topeka, director : 

The mean temperature for the month is 54°.6; the highest temperature, 96°, 
occurred in the central counties on the 5th and 6th; the lowest temperature, 
10°, occurred in Gove and Logan counties on the 24th, making the range of 
temperature for the state 86°; the mean temperature has ranged below the | 
normal over the state. 

The average precipitation for the state is 1.40 inches; the greatest, 4.81, oc- | 
curring at Rome, Sumner Co., while at Grinnell and Kanapolis no precipita- 
A peculiar feature is that the temperature and rainfall are 
Nearly all of the precipitation fell during the storm 


tion occurred. 
both below the normal. 
of the 7-0th. 

The “Michigan Crop Report” (the state weather service is in 
charge of N. B. Conger, Sergeant, Signal Corps, at Lansing): 

The meteorological features of the state are based upon reports received 
from sixty-one voluntary observers and eight of the United States Signal Ser- 
vice! Ten of these reports are for rainfall only. 

The temperature is hehe the normal in all sections for October, and the 
precipitation is above the normal in the northern half of the state and below 
the normal in the southern half. Two severe storms passed over the state, 
accompanied by high winds which did considerable damage to shipping, and 
several terrible disasters are recorded of vessels going down, with the loss of 
many lives. 

Temperature.—The mean temperature for the state, 44°.1, is 5°.5 below the 
ne The temperature for the sections is below the normal from 5°.7 in 
the Upper Peninsula to 8°.0 in the northern section. The highest mean 
daily temperature, 64°, occurred on the 8th, and the lowest, 21°, on the 25th. 
The temperature reached the maximum on the 8th, and then fell slowly until 
the 18th, then a rise on the 15th, then the temperature fell steadily until the 
minimam was reached on the 25th, when it again rose to the normal on the 
Sist. The highest temperature for the month, 85°, occurred on the 8th, and the | 
minimum, 4°.0, on the 30th. Frosts were general throughout the state after 
the 11th. 

Precipitation (in inches).—The average monthly precipitation, 3.16, is 0.40 
below the normal. The deficiency is greatest in the central counties, where it 
amounts to1.08. The Upper Peninsula and northern counties show an excess | 
of 0.37 in the former, onal 0.22 in the latter. General rains fell on the Ist, 2d, 
Sd, 4th, Oth, 10th, 11th, 20th, 2ist, 22d, and 23d, and local precipitation on | 
the 6th, 7th, Sth, 12th, 18th, 16th, 17th, 27th, 28th, and 20th. he rain on | 
the %th, and the rain and snow which occurred on the 23d, were heavy, the 
amounts at many stations being over one inch. 

The average number of rainy days for the Upper Peninsula was 14.8; north- 


central counties, 8.9; southern counties, 9.2; for the state, 


ern counties, 12.4; 
10.5, 

Hail was reported from eleven stations. 

Snow was general on the 21st to 24th, but it melted rapidly, and but a trace 
is reported on the ground at the end of the month. The exceptions are Calu- 
met, 0.2 inch; Marquette, 1.0 inch; Gaylord and Sault Ste. Marie, 2 inches. 

Summary. 

Temperature (in degrees Fahr.).—Monthly mean, 44.1; highest monthly | 
mean, 48.7, at Grand Rapids; lowest monthly mean, 38.0, at Calumet; maxzi- | 
mum, 88.0, st Corunna, on the 8th; minimum, 4.0, at Gaylord, on the 30th; 
range for state, 79.6; greatest laeal monthly range, 71, at Gaylord; least local 
monthly range, 47.0, at Calamet; greatest daily range, 46.0, at Evart, on the 
16th; least daily range, 3.7, at Grand Haven, on the Ist. 


| weather experienced in October for many years. 


Precipitation, including melted snow (in inches).—Average for the state, 
8.16; greatest. 6.88, at Gaylord; least, 1.49, at Detroit. 
ind.—Prevailing direction, southwest. 


The ‘* Minnesota Weather Service,’ Prof. Wm. W. Payne, 


| Carleton College, Northfield, director: 


The month was characterized by a slight excess of precipitation over a small 
area in the northern portion of the state and a decided deficiency elsewhere. 
The first snow of the season was generally reported throughout the state during 
the month, and was quite heavy in some localities. The temperature was 
markedly below the normal, and during the passage of a severe cold wave on 
the 25th the minimum was below zero at some stations, this being the coldest 
In some counties the ground 
was frozen to the depth of several inches and ploughing was interru . 

Temperature.—The mean for the state is 40°.3; this is iasnatiold 2°.4 and 
11°.1 below that of the corresponding months of 1885 and 1886; and is about 
the lowest recorded since 1873, when it was about the same. The month was 
one of comparatively low temperature throughout, at stations where records 
have been kept for years the means are considerably below the normal. 

Precipitation.—This has been very unevenly distributed; the least amounts 
having fallen in the extreme northwestern portion of the state, while the 
greatest were in the north-central and northeastern portions, or in the region 
of the Great Woods, where it was slightly above the normal. The average 
for the state was 1.52 (inches); this is 0.60 above that of the corresponding 
month of 1885 and 0.10 above that of 1886. Although the average is above 
that for the preceding two Octobers, yet at stations where the normal is ob- 
tained from the observations of a number of years there is a decided deficiency. 

Wind.—The prevailing direction was from the northwest. 


The “Missouri Weather Service,” Prof. Francis E. Nipher, 
of Washington University, Saint Louis, director: 

Temperature.—The average temperature for the state was 52°.9. The high- 
est monthly mean was 57°.1, at Pro Tem, Taney Co., and the lowest ante 
mean, 45°.6, at Ironton, Iron Co. The highest temperature reported was 
95°.0, at Pro Tem, on the 6th, and the lowest temperature, 18°.0, at Lronton, 
Iron Co., and Fayette, Howard Co., on the 30th. The total range in tempera- 
ture for the state was 77°.0; the greatest local monthly range was 73°.5, at 
Fayette, and the least local monthly range was 45°.0, at Savannah, Mo. 

vainfall (in inches).—The average rainfall for the state was 1.65. Greatest 


| rainfall, 3.87, at Leavenworth, Kans.; least, 0.38, at Cairo, Ill. 


The “New England Meteorological Society,” Prof. Wm. H. 
Niles, of the Institute of Technology, Boston, Massachusetts, 


| president : 


Reports for the month were received from one hundred and forty-seven 
observers. 

Atmospheric pressure (in inches).—Monthly mean, 30.00 (twenty-one sta- 
tions); maximum observed, 30.58, at Nashua, on the 26th; minimum observed 
29.28, at Eastport on the 21st; range for New England, 1.35; greatest local 
monthly range, 1.32, at Portland; least local monthly range, 0.98, at Middletown. 

Temperature (in degrees Fahr.).—Monthly mean, 48.2 (one hundred and 
eight stations); highest monthly mean, 54.6, at Nantucket; lowest monthly 
mean, 40.7, at Mayfield; maximum, 80, at Taunton, on the 10th, and Olney- 
ville on the 8th and 10th; minimum, 12, at West Milan, onthe 16th; range for 
New England, 68; greatest local monthly range, 64, at Lake Cochituate ; least 
local monthly range, 28, at Nantucket; greatest daily range, 52, at Berlin 
Mills, on the 16th; least daily range, 1, at Manchester, Mass., on the 2d and 30th. 

Precipitation, including melted snow (in inches.)—Average for New Eng- 
land, 2.49 (one hundred and thirty-one stations); greatest, 4.56, at Long Plain; 
least, 1.21, at North Conway and Chelsea. 

Wind.—Prevailing directions, west and northwest. 


The ‘‘ New Jersey Weather Service,” Prof. George H. Cook, 


‘of the Agricultural College, New Brunswick, director : 


Temperature (in ees Fahr.).—Monthly mean, 52.3; highest monthly 
mean, 58.9, at Ocean City; lowest monthly mean, 46.5, at Rancocas; maxi. 
mum, 89.0, at Clayton, on the 8th; minimum, 21.0, at Hanover, on the 31st ; 
range for state, 68.0; greatest local monthly range, 63.2, at Egg Harbor City ; 
least local monthly range, 3.8, at Ocean City; greatest daily range, 44.0, at 
Locktown, on the 18th; least daily range, 5, on the 28th. 

Precipitation, including melted snow (in inches).—Average for the state, 
2.61; greatest, 5.00, at Ocean City; least, 1.58, at Princeton. 

Wind.—Prevailing direction, northwest. 

Summary. 

Mean temperature, 52°.3; highest temperature, 79°.0, on the 8th; lowest 

temperature, 27°.4, on the 31st; monthly range of temperature, 51°.6 ; greatest 


' daily range of temperature, 31°.8, on the 16th; least daily range of tempera- 


ture, 3°.7, on the Ist; mean daily range of temperature, 18°.2. Total precipi- 
tation, 2.68 inches. Number of days on which .01 or more of precipitation 
fell, 10; number of clear days, 8; number of fair dave, 14; number of cloudy 
days, 9. Light frost, occurred on the 12th and 14th; killing frosts occurred 
on the 13th, 15th, 16th, 23d, 26th. 

The ‘‘Ohio Meteorological Bureau,” Prof. B. F. Thomas, of 
the Ohio State University, Columbus, president: 


Atmospheric pressure (in inches).—The mean atmospheric pressure for the 
month was 30.08, which is 0.03 below the mean for the past five years. The 
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highest reading of the barometer reported was 30.52, at Wauseon, on the 25th,| The season at the lake shore was pay not so much extended as usual, 


81st. 
the past five years. 

Precipitation (in inches).—The most noticeable feature of the weather was | 
the unusually small rainfall. The mean for the state was 0.75; this is 1.62 below | 
the five-year average, and is less than one-third the normal amount. General, | 
though light, rains occurred throughout the state on the 3d, 9th, 10th, 11th, 
23d, and 29th, and in the northern section on the Ist, 2d, 4th, 5th, 21st and 
22d. The greatest rainfall reported was 3.55, at Jefferson, and the least, 0.11, 
at Springborough. The drought which began in June continued throughout 
October, and as a consequence many of the small streams and wells have dried 
up, and the rivers are very low, causing serious interruption to business, many 
furnaces being closed for want of water. The low stage of the water has also 
caused much sickness, typhoid fever being prevalent in many parts of the state. 

Average number of clear days, 12.2; average number of fair days, 9.0; aver- 

e sare ot of cloudy days, 9.8; average number of days on which rain or snow 
fell, 3.7; least number of days on which rain fell, 1, at New Bremen; greatest | 
number of days on which rain fell, 14, at Cleveland (Hyde); mean monthly 
rainfall, 0.75; average daily rainfall, 0.24. 

Prevailing direction of the wind, southwest. 

“Oregon Weather Service,” report prepared by B.S. Pague, 
Private, Signal Corps: 

A marked feature of the month has been the abnormally high temperature 
which continued until the 23d in the northern and central parts of the state, and 
along the coast, but on the date mentioned the temperature fell decidedly ; the 
first killing frosts of the season being reported on the 23d and 24th; in the 
extreme southern and in the eastern portion the temperature continued high 
until the 15th,when killing frosts were reported from those regions, it was again 
high from the 17th to 23d. The maximum temperature occurred from the 3d 
to the 12th, the minimum on 23d and 24th. An unusually warm wave was felt | 
at Bandon, on Coos Bay, on the 11th; it was very warm throughout the state 
on that day, but especially so there; the temperature rose to 86°, a very unusual 
feature. The observer reports an easterly wind ; temperature of 58° at 6a. m., | 
74° at 9 a. m., 86° at 12 m., and 62° at 6 p.m. The meanof the state is 51°.3. | 

Precipitation, (in inches).—The most marked feature of the month has been | 
the great deficiency in the rainfall in all sections. A few showers occurred, | 
the greatest number, 13, at Astoria; the least, 1, at Lakeview. The greatest | 
deficiency occurred at Bandon, where it was 3.36; the least, 0.66, at Fort | 
Klamath. For the season, from July Ist, the precipitation is below the average | 
in all sections of the state. | 

The “ Pennsylvania State Weather Service ,” report prepared | 


under the direction of the Franklin Institute, Philadelphia, by | 


Sergeant T. F. Townsend, Signal Corps, assistant: 

The general climate of the state for October has been from 2° to 5° colder | 
than usual, especially in the western and elevated counties. The cold of the 15th, | 
22d, 26th, and 31st was quite general, and nearly all the western and northern | 
counties report snow on the 2ist and 22d, in amounts from “‘ ground covered”? | 
to one inch at Seranton and Wellsborough, and four inches at Greenville. | 
Most vegetation was cut off throughout the state by the killing frost of Sep-| 
tember 26th, although in some of the eastern and southern counties, and in | 
the lower valleys, the hardier sorts were continued until the severe frosts, | 


None of these changes 
The month was 


The number of rainy days varied from four to seventeen, the average for the 
state being seven. A severe wind storm from the southwest and west occurred 
at Greenburg, Greenville, Clarionville, Indiana, Meadville, and Scranton on the 
evening of the 23d. The general atmospheric movement for the month was 
rather less marked than usual, and no northeast storm occurred east of the 
Alleghanies, as often happens in October. 


The ‘South Carolina Weather Service,” Hon. A. P. Butler, 
Commissioner of Agriculture for South Carolina, director : 


Temperature (in degrees Fahr.).—Monthly mean, 61.4; highest monthly 
mean, 66.3, at Yemassee; lowest monthly mean, 55.9, at Kirkwood; maximum, 
91, at Spartanburg, on 11th; minimum, 30, at Chester, on the 31st; range for 
state, 61; greatest local monthly range, 56, at Chester, Kingstree, and Spartan- 
burg; least local monthly range, 38, at Yemassee; greatest daily range, 41, at 
Yemassee, on the 7th; least daily range 3, on the 20th, at Beaver Mine. 

Precipitation, including melted snow (in inches).—Average for the state, 
5.96; greatest, 10.11, at Cheraw; least, 2.50, at Jacksonborough; average 
number of rainy days, 8.5. 

Wind.—Prevailing direction, north. 

The following is an extract from the report of the ‘* Meteoro- 
logical Department of the State (Tennessee) Board of Health,” 
prepared under direction of J. D. Plunkett, M. D., President 


of the State Board of Health, by H. C. Bate, Signal Corps, 


Assistant, Nashville: 


October was characterized by the large percentage of clear or fair weather 
and the almost total absence of electrical disturbances. The other features 
showed but slight departures from the normal. The cold wave which passed 
over the state on the 5th”resulted in a light frost in the eastern and middle 
divisions. Altogether, the month was a delightful one. 

The mean temperature was 55°.9, slightly below the normal October mean 
of the past five years. The maximum temperature observed was 90°, recorded 
on the 10th, and was the highest October maximum during the five years, ex- 
cept in 1884, when it reached 99°. The minimum temperature was 22°, re- 
corded on the 31st, and was, together with the October minimum in 1884, the 
lowest in the above corresponding period. The monthly range of temperature 
was the greatest October range Sorin the above period, except in 1884, 
There were three cold-wave sovtictlanntinelae the month, viz., 4—5th, 24—25th, 
and 29-30th, all of which were fully verified. 

The mean precipitation for the month was 2.57 slightly below the normal of 
past five years. Of this amount the eastern division received an average of 
three and a quarter inches, the middle division two and a half inches, aod the 
western division, two inches. The greatest rainfall was 5.60 inches, reported 
at Fostoria, and the least was 1.22 inches, reported at Milan. The greatest 
rainfall in twenty-four consecutive hours was 3.30inches, reported at Fostoria, 
on the 19th. The first half of the month was almost rainless, slight showers 
being reported on the Ist, 10th, and 11th. From the 17th to the 25th, in- 


which occurred during the latter half of October, and from which no district | clusive, nearly all the rain of the month was received, the rains of the 17th, 
was free. An abundant growth of fall wheat and grass has been reported. | 24th, and 25th being general, the others mostly local, and generally light. The 

The colder belt of highlands had a mean of 45° at observing stations, and | heaviest rain of the month fell on the 24th. About fifteen days were without 
about 40° for the higher surfaces. The central counties had an average of 47° | measurable rainfall. Frosts were reported on about ten days, several of these, 
at observing stations, with a very considerable area of 50° in the valleys, and | notably on the 12th, 13th, 22d, and 81st, were killing frosts, the others mostly 
of 52° at West Chester, Swarthmore, Uniontown, Pottstown, and Carlisle, 53° | light. Dews were reported on about eight days. On the 30th there was a 
at Pittsburg, and 55°.6 at Philadelphia, which is not a full degree below the | very slight fall of snow inthe eastern and middle divisions; the greatest amount 
average for a series of years. The mean at Erie was 48°.9, and therefore 4°.4 fell at Greenville, but at most of the other stations it was scarcely noticeable. 
below the general mean of 53°.3. | Prevailing wind, north. . 


NOTES AND 


DIRECTION OF MOVEMENT OF AREAS OF LOW PRESSURE. 
[By 2d Lieut. F. M. M. Beatt, Signal Corps, Assistant.) 

An examination of the prevailing meteorological conditions in the vicinit 
of low areas will develop certain, characteristics usually found with all 
areas of low pressure, such as a general movement of the air in the vicinity 
around, and inclined towards the centre of, the low area; the highest tempera- 
ture in the east or south quadrants and the lowest in the west or north; the 
presence of cloud and rain in certain portions of the area and fair weather in 
others, etc. 

Now, if these characteristics are uniform attendants upon areas of low 
pressure, it will be practically an easy matter, in studying the tri-daily charts | 
of the Weather Bureau, to draw conclusions in reference to the probable | 
weather conditions at some future period, provided we are able to correctly | 
define the paths the low areas will pursue. | 


EXTRACTS. 


The several forces which seem to influence the direction of movement of 
low areas in the United States appear to be: 

to} The general drift of the atmosphere. 

2.) Unequal results of centrifugal force on all sides of the area. 

(3.) Unequal condensation of vapor at all points within the area. 

(4.) Unequal temperature changes in the vicinity of the area: 

(5.) Unequal pressure changes in the vicinity of the area. 

(6.) Attraction by neighboring areas of high barometer. 

(7.) Unknown influences. 

(1.) Over the region of the United States the general drift of the atmosphere 
is toward the east, and any abnormal disturbance prevailing within its limite 
will be affected by this motion and eventually conform to its direction, although 
superior forces may often cause a low area to temporarily take an opposite 
course. 


Temperature.—The mean temperature was 49°.3, which is 3°.1 below the | were either caused or attended general storms of _ 
: five years’ average, 3° below the normal for the month, and is the lowest for | remarkably free from storms or floods, the rainfall being generally light. The 
the month of October since the opening of the bureau. The highest tempera. | southwestern part of the state is reported as very dry. In Westmoreland j 
‘ ture was 89°.8, at Logan, on the 7th, and the lowest, 11°.5, at Waverly, on the | county the scarcity of water in wells and cisterns is causing much inconvenience. Al 
At several posts of observation, the rainfall was less than an inch, at Pittsburg, 
State College, Ridgway, McConnellsburg, Huntingdon, Indiana, Greenville ‘ 
Washington, Greensburg. Catawissa, Charlesville, and Phillipsburg. Erie and | 
Fallsington were exceptional, with 4.43 inches at Erie, and 3.06 at Fallsington, f 
al; 
wh 
| 
4 
’ 
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(2.) The circulation of the air around a low area, from right to left and in- 
clined towards the centre, can be seen illustrated upon any weather chart hav- 
ing a well-defined area of low pressure. This dvvdation immediately becomes 
subject to centrifugal forces, and the tendency of the revolving air to fly away 
from the centre is apparent. On the east side of the low area the air passes 
over points of latitude having an easterly motion less than its own, which causes 
it to move to the right or east. On the west side the conditions are reversed 
and the air is thrown to the west, which is also to the right. That on the 
north and south sides is similarly deflected to the right. This deflecting force 
being greater on the north side than on the south, increasing as the sine of the 
latitude as we go northward, the greatest outward pressure will be on the 
north side, and the consequent tendency of the whole area to move in that 
direction. This deflecting force toward the north, taken in connection with 
the eastward drift, gives the area a direction between east and north. 

(8.) The condensation of the cloud vapor about the low area, and the con- 
sequent liberation of latent heat, generates a force of importance. The liberated 
heat expands and increases the ascending capacity of the surrounding air, 
which rises and makes room for more. This permits the outside air to move 
in and supply the deficiency. The rate of condensation in the several parts of 
the low area varies. At the point where the greatest condensation takes place 
should be found the greatest inflow of air, on account of liberated heat. The 
centre of the low area and the point of greatest precipitation do not usually coin- 
cide, but as the condensation of vapor and expansion of the air cause a re- 
duction in pressure at that point the area of low pressure will be influenced by 
the reduction and move in that direction, sorties other and superior forces 
do not exercise greater influence. When the other forces are normal or coin- 
cide with that caused by vapor condensation the influence is very marked in 
cases of heavy precipitation. 

(4.) In addition to the effect of temperature changes mentioned under (3), 
we will consider such other changes as may be due to direct heating of the air 
near the earth's surface from other causes than that of condensation of vapor. 
The cloud envelope which is usually found over and about a low area, shields 


Record of temperature and precipitation at Wallingford Conn., from 1856 to 1887, 


the earth from the direct rays of the sun during the day and retards radiation 

during the night. Around the margin of, and at broken places in, this envelope 

the sun will often raise the temperature decidedly above that in the immediate 

vicinity. This unequal temperature has a similar influence upon the low area 

- noted in (3), concerning similar conditions caused by the liberation of latent 
eat. 

(5.) We have seen in (3) and (4) that the temperature of the air about a low 
area is increased at points in several ways, unless confined this temperature 
increase causes a decrease of pressure, also a cooling of the air in the rear 
nae we of the low area is generally attended by an increase of pressure. 

onsidering a low area as a mass of air out of equilibrium, with the greatest 
departure at the centre, and introducing these temperature disturbances of 
pressure we at once see that the points of pressure changes must exert an 
influence in disturbing the equilibrium. In the natural attempt to restore a 
mean pressure each disturbing factor exerts itself in proportion to its intensity, 
and we will find the direction of the low area affected accordingly. 

(6.) The influence of a high area upon a low area in its vicinity is often 
noticeable and should be taken into consideration, especially if the qrtient 
between them is more than a tenth of an inch to two hundred miles. The 
high area seems to have a slight attraction for the low, and the direction of the 
latter will often be slightly bended from its normal course. For instance, if 
the high area is south of the low the course of the latter will be more easterly, 
and if north of the low its course will be more northerly than its normal di - 
rection. 

(7.) We sometimes find the low area will move in directions which the ap- 

rent forces do not justify. Such movements may be attributed either to in- 

uencing conditions prevailing beyond the field of observation, or to forces 
which available observations do not show. 

It is not intended to convey the impression that these modifying influences 
of the movement of low areas are always apparent, but that one or more of 
them may be recognized upon any weather c having a well-defined area of 
low pressure. 
inclusive, from observations made by B. F. Harrison and B. H. Catlin. 


uite 


January. February. March. April. May. June. July August September. | October November December. 
ag; 4 3. #4) 3. #413, 2, #4 3 3 
| 
Mean Inches. Mean Inches. Mean Inches. Mean Inches. Mean Inches. Mean! Inches. Mean) Inches.’ Mean Inches., Mean Inches. Mean Inches. Mean| Inches. Mean Inches. 
° ° ° ° ° ° 
Bo EQ T+Q2 1-57 2.62 68.3 5-8 69-5 | 3-26 66.0 4-02 | 6c.8 5-18 | 52-8 | 3-29 | 34-5 3-23 28-3 4°47 
1849 24-4 | 20-0 4-24 39-8 8. 24 473 | 63-3 -25 2-58 67-6 6.12 | 58-7 46-8 | 41-3 2-49 25-3 4-01 
1860..| 20.9 2-38 | S13 | 2.62 4-04 65-4 I-go 67-9 2-72 | 69-5 5-53 | 599-5 3 3-10 | 43-0 6-37 29-0 | 4-97 
a 23-7 4-07 | 32-0 2-90 34-2 5-02 5-67 | 65-3 3-68 69-5 2-85 | 66.6 5-66 | 61-8 4-61 | 54-6 2-40 | 39-4 4:47 31-5 | 1-97 
1865 21.8 4-08 | 27-9 4-60 40-6 6.31 7-26 68.4 4-89 71-5 6.84 | 67-0 | 67-7 1-38 50-0 4-33 43-3 | 34-6) 4-01 
1860 27.2 i-7t 6-48 36-3 3-41 5:80 69-6 4°31 | 74-0) 3-28 | 65-5 4-21 | 63-0 6.17 | 51-0 3°35 | 42. 4-96 30-3 4-38 
22.0 MT 2-64 | 34-0 4-08 66.6 5-40 69-0 2-45 6-9 10. 53 | 60.7 | 5I-3 | | 41-0 3-50 25-3 2-70 
1868...) 23-0 | 167 1.69 | 355 2.66 7.79 65-0 3°07 74:3) 2-44 | 70-0 7-27 | 61.0 8. 39-2 4-31 25-7 2-47 
| 30-0 5:22 | 30.1 7-02 6-36 658) 3-23 70-0 2-98 | 67-8 1-95 | 62-7 3-27 -o | 13. 358 30-3) 6-35 
1870 3-2 6.9 519 25-0 §- 60 I-39 3-12 74-0 | 71-8 2-11 | 63.0 1-40 | 55-6) 537 43-3) 3:43 32-4 2-19 
25-3 +9 41-0 2. 73-0 7-04 2-02 | 54-1 | | 37-2) 4-62 28-1 3-33 
72 27.8 26.6 299 «27-5 4-16 360 69-5 | $33 5-02 | 73-1 6.96 4-31 | 504 | | 39-1 | §-38 23-4 
6.7 26-0 | 32-9 2.50 542 67-3| 2-17 | Og-2 9-93 | 2-16 | 51-3 | 53 33-9 4°36 32-0 4-84 
26 10.90 3-61 I. 10.01 |...... 1-69 5-00 di 4-19 
1. 8. 30 1-O7 6. 2-35 0.65 6. 1-76 
|. 2-95 44 3 +40 |. lee 4-87 | 5-87... 7-06 
1879 Se 4°93 2-32 3 +O4 1-80 |. 2-00 .. 419 
3: 3-63 8016 |. 2. 53 4-62 |.. 3-86 2.87 3-00 
6. 39 6. 7:79 4° SE 1-82 | 0-68 4:06 4-89 
Maxima and minima temperatures at Wallingford, Conn., from 1864 to 1873. 
January. February. March. April. May. June. July. August. September. October. November. December. 
t Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.) Min. Max. Min. |Max.| Min. Max.| Min. |Max.| Min. Max. Min 
| | 
—10 “4 2 §2 12 69 18 76 “4 go 25 78 44 42 GB BO 
m6s.. 40 ‘4 46 10 ss 20 77 “4 37 89 52 88 5° | 42 80 30 65 24 12 
m6... 46 ro 20 go | 4 «(89 ss (84 48 | 85 44 | 70 | 63 2 | 53 9 
1867 43 4 7 68 3 77 85 48 37 84 46 72 4! 20 50 | 
18s 40 a —14 ‘ ts) os 22 72 36 86 a 92 I 86 52 85 36 7° | 22 61 24 40 7 
6 “4 9 60 74 28 81 45 go 52 gi 50 72 | 24 60 33 46 | oO 
52 6 SE GB 74 28 40 go 52 5s 50 40 75 29 62 | I 
§2 JO coe 49 50 40 73 29 62 12 3 —2 
Spa 48 2 46 82 go | 85 49 | 64 42 72 3! 
1873../ 4 -3 3 & | 80 50 55 84 42 | 72 Pi is; | 12 
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ATLANTIC WEATHER CHARTS 
(Extracts from London Nautical Gazette, vol. 56, page 296, 1887.] 
The Meteorological Council have for some time past been engaged in the 
reparation of synchronous weather charts of the north Atlantic and the ad- 
jacent continents for every day from Ist August, 1882, to 3lst August, 1883, 
* * * * and for each day they have given two separate charts—one to 
show the barometric pressure, the wind, and the weather; the other to show 
the temperature of the air, and the sea, and the weather. The observations 
have been collected from a very large number of ships, and they supply the 


over the ocean, but at the end of summer the air temperature is slightly the 
warmer to the extent of 2° or 3°, but as winter is approached the sea is slightly 
warmer than the air. 


Table of monthly mean temperatures at Lima, Ohio, from January, 1865, to 
October, 1887, inclusive, and monthly precipitation from January, 1881, to 
October, 1887, inclusive, from observations made by Mr. F. Y. Davis. 

Temperature, in degrees Fahrenheit. 


means of exhibiting, with very considerable precision, the principal elements 
of the weather for every day during the sarted * * * *, The period em- 
braced is that during which the international system of circumpolar observa- 
tions was being carried out, and observations leah thus been obtained from 
very high northern latitudes, which could not otherwise have been procurable, 
and, consequently the results embodied in the charts have not only been ren- 
dered far more complete, but are of an exceptional value, not likely to be | 
soon equalled. * * * * The study of the weather of western Europe for | 
many years has established, in a manner that is beyond question, that the at- | 


18 
mospheric disturbances, on which the changes of weather are in a great | 


measure, if not mainly, dependent, reach our western coasts after having 
for a longer or shorter distance over the Atlantic. * * * *. 
eature which probably stands out in greater prominence than any other in | 
these charts is the general movement from west to east of the storm-centres or | 
depressions in the middle latitudes, a confirmation of the law which has been | 
for some time fully recognized * * * *. In addition to these travelling | 
depressions or disturbances, there is a decided tendency in the winter months | 
to a permanent area of low barometer in the vicinity of Greenland and Ice- 
land, on the southern border or edge of which the disturbances travel * * 
* *, There is also a permanent area of high barometer, or anti-cyclone, 
situated in the mid-Atlantic ; this area oscillates somewhat in position, at one 
time being pushed further north than at another, and sometimes similarly | 
varying its situation to the east or west, and much of the intensity of the At- | 
lantic storms is due to the position of this anti-cyclone, since they invariably 
skirt its northern edge, and the westerly winds on the southern side of a dis- 
turbance are greatly augmented in strength if the high pressure area is well to 
the north, causing, as this does, a greater barometrical difference over a given 
area. The charts show how, when this area of high barometer readings ex- 
tends farthest to the northward, the storm-centres of necessity take this route | 
in a higher latitude across the Atlantic, and if they strike the coasts of Europe 
at all, they touch a very northerly point, and affect but slightly the weather of 
the British Islands. If, however, this anti-cyclonic area has a position farther 
to the southward, the storm systems also keep in a more southerly latitude, 
and are more likely to take a direct route for the British Islands. * * * * 
At times this Atlantic high-pressure area will extend to the coasts of Spain 
and France and even to the British Islands; in the latter case we enjoy a 
riod of almost complete immunity from storms, although with these con- 
itions prevailing on the European side of the Atlantic the atmosphere is 
usually in a very disturbed condition near the American coasts—storms on 
that side being unusually prolific. It is under such conditions as we have just 
described that the American storm warnings most completely fail * * * *. 
The charts exhibit in the clearest possible manner the very different con- 
ditions of weather which prevail over the Atlantic in summer to those of the | 
winter, the changes in the latter season being more frequent and of more seri- | 
ous character. The weather systems in the summer, although they possess 
the same principal features as those which characterize the winter storms, are 
wanting in energy, probably the results of less difference of temperature over 
a given area, and also to the presence of less aqueous vapor, which constitutes 
80 a factorin storm development. The summer disturbances * * 
are often productive of much rain, but it is somewhat exceptional for these to 
be accompanied by winds of great force. In the winter months, on the con- 
trary, gales are of every day occurrence on some part of the area embraced by 
the charts, and very often several disturbances existing at one time ; on Octo- 
ber 10th there are no fewer than six storm-centres over the Atlantic at the 
same moment, as shown by the synchronous chart for that day, and each of 
these was accompanied by winds of gale force * * * * * * * 
These charts afford to the navigator the most complete study of the weather. 
They show, in a graphic manner, how a vessel may be involved in a gale for 
days together ; and how one gale after another is met with on a passage with 
searcely a break of fine weather between them. They show that when very 
disturbed conditions are prevailing over the Atlantic, a vessel may be within 
an hour or two’s sail or steam of bad weather, although there is no indication 
of the approach of such bad weather at the position of the ship. 
©. © * The charts afford a bird’s-eye-view of winds and weather over 
the north Atlantic and the adjacent continents, they show the meeting of the 
northeast and southeast trades ; the southeast trade extending well across the 
equator into the northern hemisphere throughout the period, but its limit is 
shown to be several degrees farther north in August than in October and No- 
vember * * * *. The charts show that in August the temperature of 


both air and sea in 35° north latitude is about 10° warmer on the western side | ! 


of the Atlantic than on the eastern, whilst north of 45° N. the reverse is the | 
case, the temperature contiguous to the coasts of England being decidedly | 
warmer than in the same latitude on the Labrador coast, the latter difference | 
becoming much more marked as winter is approached. The result of these 
differences is a very decided king together of its isotherms on the western 
side of the Atlantic whilst they open out on the easternside * * * *, 
There is a wonderful agreement between the temperature of the air and sea 


The | 


Year. | Jan. | Feb. | Mar. Apr. May June July Aug. Sept.) Oct. Nov. | Dee. 
+I | 28-5 | 41-9 | 51-8 | 60.1 | 73-0 | 7o-3 | 68-2 70-8 | 68.5 | 37-1 | 29-8 
*3 | 24-7 | 33-4 | 54-2 | 57-2 | 67-8 | 74-0 | 63-9 | 60-2 | 52-5 | 38-3 | 24-9 
"3 | 32-8 | 30-3 | 49-6 | 52-8 | 71-7 | 72-3 | 71-5 | 66-7 | 53-2 | 43-6 | 28-0 
+2 | 23-6 | 42-1 | 45-1 | 58-7 | 68-1 | 79-0 | 70-0 58-9 | 47-8 | 38-9 | 24-2 
+8 | 31-3 | 31-5 | 46-9 | 57-6 | 66.8 | 71-2 | 72-4 63-7 | 42-2 | 33-0 | 30-0 
*3 | 27+5 | 33-7 | $2-2 | 04-0 | 74-7 | 71-9 67-4 | 53-3 | BBS | 25-4 
| 31-0 | | 53-9 | 63-0 | 69-9 | 7I-T | 73-1 | 60-0 | 54-0 | 35-5 | 247 
*9 | 25-3 | 303 62-0 | 70-3 | 75-3 | 72-8 | 64-8 | 50-9 | 32-2 | 18-7 
*3 | 25*7 | 33-9 48-4 61-9 | 72-4 | 72-4 | 71-4 | 47-3 32-6 33°3 
| | 37-3 42-3 | 64-3 | 73-7 | 74-7 | 729 | 67-4 | SI-Q | 28-3 | 
*6 | 17+5 | 33-9 | 45-2 | 60-2 | 67-1 71-9 | 66-3 | 59-9 | 48-5 | 36-0 | 37-2 
+I | 32-6 | 33-9 48-8 | 62-7 | 70-0 73-9 | 63-0 62-0 47-5 | 39-0 18.2 
+4 | 23-8 | 32-3 50-5 57-6 | 72-6 71-5 63-4 | 54-7 | 38-8 | 40-3 
"3 | | 43-3 59-3 | 65-3 74-6 | 71-9 63-0 | 50-4 | 39-9 | 22-2 
+4 | 24-4 | 48-4 | 03-2 | 74-7 | 67-7 | | 40-5 | 34-5 
880...... | |  §2+2 | 67-6 | 71-4  73+4 | 72-7 03-5 | §0-0 | 31-7 23-1 
TOBE. 20-2 | 26-6 | 32-0 44-9 | 66.3 | 68.4 73-6 | 76-4 | | 56.3 | 39-6 | 
28-7 | 38-4 | 40-1 52-0 63-7 | 66.9 | 68.6 73°7 64-2 | 56-8 | 42-6 | 27-8 
23-3 | 20-7 | 34-0 48-8 | 62.0 71-0 73-0 | 63-3 | 55-1 | 44-3 31-7 
| 18.5 | | 37-7 48-9 | 60-7 | 74-8 75-2 | 71-5 | 69-7 | 58-5 | 30-7 | 28-7 
1885...... eves! 2169 | 191 | 27-9 51-6 | 61-7 | 66-7 | 75-4 | 72-4 | 68-6 | §2-0 | 41-6 32-9 
1886... | 24-3 | 29-8 | 40-4 57-8 | 63-8 | 74-1 74-0 | 74-1 68-5 | 54-6 39-8 | 23-5 
27+1 | 30-1 | 37-9 60-4 | 67-0 | 72-8 | 72-6 | 70-2 70-2 
Precipitation, in inches. 
4:0) 3-3) 2:0) 51 2:9) 7-6 1.2 2:6 32 3:0 
3-7 5:6 2-3 30) 39 1.8 4-4 2-6 | 1-9 I-4 2.2 4-2 
5-0 2, 4.0) 1-6) 4-7 2-2 2-1 1-6 
| 166) 254) 3-6) 4-2 2.8 | O4 3-6 6.8 
40) 66) 2:4 3-5 62) 46) 21 3-2 | ToS 
Total for 1881, 6-7 1882, 41-8; 1883, 54-6; 1884, 37-0; 1885, 35-8; 1886, 41-2. 
Norse.—Observations of temperature were made at sunrise, 1 p. m., and sunset, and 


the mean is found by dividing the sum by three. 


The following are extracts from a paper entitled ‘‘ Notes on the climate of 
the Fiji Islands,’’ S. 18° 30’, E. 179°, furnished Mr. George H. Boehmer, Chief 
Exchange Division, Smithsonian Institution, by Mr. W. H. Bruce, vice-com- 
mercial agent at Levuka, Fiji, and represent an uninterrupted series of monthly 
meteorological values obtained from observations taken during a period of eleven 
— by Mr. J. W. D. Vaughan, Her Majesty’s storekeeper at Suva, Fiji. 

rom January 1, 1875, to August, 1882, the observations were taken at Levuka, 
Fiji, and from August, 1882,to December 31, 1885,they were made at Suva, Fiji. 
The barometric values are corrected for temperature and instrumental error : 

Atmospheric pressure. 


1882. | 1883. | 1884. | 1885. 


Month. 1875 | 1876. | 1877. | 1878. | 1879. | 1880. | 1881. 


January 29-77] 29-11) 29-79] 29-94 29-90] 29-83) 29-77| 29-72| 29-78) 29-85] 29-79 29-75 


February .. 29-03) 29-42| 29-87) 29-96) 29-92) 29-94) 29-80) 29-85) 29-79) 29-83 29-86 29-7 
March ..... 29+ 52| 29-70 30-18) 29-92) 29-99) 29-96) 29-89) 29-82) 29-81) 29-90) 29-83 29.87 
April ...... 29-83) 29-80) 29.87) 30-02) 30.01) 30-03) 29-94) 29-92) 29-91 29-94 29-88 29.92 
MAY « 29-89) 29-90) 29-99) 30-06) 30.02) 30-01| 29-99 29-91) 29-97 29-97 30-04 29-98 
June....... 29-89) 29-90) 30-05) 30-09, 30-09) 29-97) 30-00 29-98) 29-98 30-02 30-07 30-00 
29-90) 30-05) 30-10) 30-10) 29-99) 29-96) 30-01) 30-03) 30-05 30-03 30-02 
August .... 29-90) 29-91) 30-01) 30-12) 30-14) 30-01| 30-03) 30-01) 30-03) 30-04) 30-03 30-03 
September. 29-90) 29-90) 30-10) 30-14 30-11) 30-01| 30-0I| 29-99) 30-00) 30-06) 20.08 30. 02 
October....| 29-89) 29-90) 30-06) 30-08 30-07) 29-99) 29-98) 30-04) 29-99) 30-06) 30.09 30-01 
November 29.55 29-74 30- 32) 30-01) 29-99) 29.88) 29-88) 29-87) 29-91) 29-95) 29-99 29-92 
December 29-76) 29-53) 29-92) 29-95) 29-90! 30-17) 29-79] 29-79 29-54) 29-88| 29-92) 29-86 


Means. 29-74) 29-73) 30-02! 30-03 30-03) 29-99 29-92) 29-91} 29-92) 29-96) 29-96, 29-93 


Mean temperature. 


January... 82-0 82-0 82.0 82-0 81-0 82.0 83-0 82-0 83-0 80.0 81-0 81.8 
February.. 82-0 84-0 82-0 82-0 80-0 81-0 81-0, 83-0 80.0 80.0 83-0 81.6 
March ..... 80-0 81-0 81-0 81-0 82-0, 82-0 82-0 81-0 82-0 82-0 82-0 81-5 
April ...... 79:0 79-0 80-0 79:0 81-0 79-0 82-0 82-0 80-0 79-0 81-0 80.1 
BY 79:0, 78-0 82-0 79-0 80-0) 80.0 78-0 80-0 78-0 76-0 77-0 78.8 
78-0] 77-0 750 77:0 78:0, 780 79-0 78-0 75-0 76-0, 75-0 76-9 
July.. 76-0; 75:0 74:0 75-0 78-0 76-0 77-0, 75-0 74-0 73-9} 74-0 75:2 
August.... 78-0, 75:0 72-0, 75-0 76-0) 76-0 77-0, 80-0 74-0 73-0| 71-0 74-3 
September. 78-0) 76.0 74-0 76-0 77-0) 75-0 79-0 77-0 75-0| 73-0] 72.0 75-6 
October.... 79-0) 77-0 76-0 76-0 78-0 77.0 80-0) 78.0 76.0 75.0] 75-0 77-1 
November. 79-0) 78-0 79-0 78-0 80-0) 79-0 83-0 81-0 79-0 79. 77-0 
December. 80-0! 78.0 81-0 80.0 80-0) 81-0 81-0) 83-0 79-0 82-0) 80.0 4 
| 
Means. 79-2) 78-3, 78-2 78-3 79-2) 78-8) So. 2 80.0 77-9) 77-4] 77-3 78-6 
Monthly rainfall. 
January ...| 11-66 10.82 12.40 8.52) 15-29 14-02 19-94 11-80 7-31) 4-40 12-81) 11.72 
February... 9-82 8-76 9-29) 5-37, 12-64 7-62) 19-960, 12-77 13-25) 18-77, 5-62, 11.26 
March ..... 23-98 17-39) 12-67 16-09 13-62 II-64 I1-78 9-08) 15-59 9-88 13-92 
April ...... 18-95 13+54, 4-12 17-18 12-97 22-35 8-00 2-72 9-12, 8-71 10-69 11.61 
BY 6.86 2-64 0-76 1-74 7-67 2-13 22-59 4-84 6-96 6.03 6.20 
June...... 16-06 2-42 6. 0-20 4-21 6-45 2-94 I-40 12-25 2-58 0-83 5-10 
2-21, 1-32) 7-16 §-60 5-83 9-46 8.25 2-23 2-46 2-55 4-40 
August....| 2-62 5-55| 2-44 10-66 14-19 3-88 7-39 552 9-00 6.83 
September.| 8.00 5-12) 2-79 0-89 4-89 2-60 6-14 13-43 6-64 5-23 
October..../ 7-07 6-68) 5-47 3°75 8-94 20-29) 8-95 5-82) 7-17) 0-51) 7-08 
November.) 7-21) 7-65, 0-03 11-35 4-84 9-47 10-43, 28-73 18-05] 9-86 3-5. 10. 1¢ 
December . 5-05 22-71) 0-88 3-31 6-17 15-52 22-11 10-69 14-46) 3-29 5-32 9-95 
08 78-35 103-68 


Totals .|119- 49 104-60) 73-38 72-64 97-08 134-34 135-89 123-74 108-85, g2- 


‘ 
‘ 
A 
| 
| 
Means 
for 
years. 
- — 
Bi 
2 
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Table of miscellaneous meteorological data for October, 1887—Signal Service observations. 
i Atmospherte pressure, in inches Temperature of the air, in degrees Fahrenheit. = 3 = |§* Winds 
28 468 8: 8% = 8s E = Sas =5 = 
New England. 19 2-go— 1-64 | 
Kast port 61 29-89-10 29.95 30-5527 29-23211.32 0.6 64.0 52-3 26-531 40-4 37.521-424 3-8 275-0 38-4 2.45-— 2-22 6, 3 Sw. 37 21 9 7 
Portland 23.97 29-97 30-5420 29.3021 1.24 47-6 2-4 69-31B 27-931 40+7.41.4 29-016 4.2 470-9 2-47-— 1-33 5,181 nW. 36 8. 24/11 916) 6 
Manchester 20-74 90.5426 29.9921 1-15 3-5 72-010 «24.116 B-047.939-9 16 4-7.21'73-3 3,996 DW. 32 W- 246 
Northfield. 90.5420 29-4920 1-11 §-6 70-110 18.631 34-051.5141.316 5-022181-5 37-6 6,108 8. 45 SW. 24161314) 4 
Hoston 124 29-87 —- 10 30.00 30.5926 29-40211.13 1-0 73-1 7 58-9 27-231 44-2.45-9127-416 4.321'76-9 43-4 1-69) 7,474 W- 40 SW. 24 71017) 4 
Nantacket bed 14 20-99 29-909 30-4626 29.98 211.08 0.5 66-7 4) 57-9 39-223 45-3/27-5/23-5 24) 3-6.2078-7 46-7 1-81 7,492) W- 40, DW. 21121112) 8 
Wood's Holl 22 30.5426 29.4421 1.10 §2-5 OS 7) 33-331 120-213) 6.2 2595-O 2620 We ce 71212) 6 
Block Island 27 10 00 90.48 26 29-4921 1.05 0-9) 70-5 4) 59-7 3-1 28/50-1 47.8, 2,28 — 2-8010,873 sw. 48 21 81211 8 
New Haven 107 29-GO-——- 10 30.4926 29.4821 1.08 1-9 74-7 7) 24-931 43-0 5.6 1171-2 41-4 3-24)— 0-49 5,321 W- 25 w. 22 9 7 
New London ..... 47 29: 09 30-02 30.45.26 29-4221 1.03 53-1 — 73-310 60-4 29-931 45-443-4/25-1 16, 45-4 0-08 4,924 NW. 32 SW. 24 5 
Atlantic States. 55: 2-5 3-18 — 0-04 
Albany ees 8S 09 90.02 90.9626 29-4921 1-07) 2-6 70-910 58-0 26.131 4-4 1172-2 40-2 1-00) 3,942 8. 36 8. 24 gl4\12 
New York City 12 go-02 4826 29.50 1-3 78-0 7 03-1 32-031 47-9146.030-731 6.1 1104-6 42.1) 1-00 5,749 NW. 26 NW. 12 
Philadelphia 20-93 30.04 30.4926 29.52 40.97 1-4 84-2) B 64-0 30-631 8 43-6 1-68'— 1-15) 7,252 w. 36 SW. 21 8 
Atlantic City 30.03 30-4716 29-52 40-95 55-5 2-5 77-0 9 62-8 34-531 48-8i42.5 24-023 5.02890-0 52.5 3 0-16 5,704 SW. 48 ne. 3111/14 710 
New Brunswick onda 77-9 8 68-8) 27-431) 31-8160) 3.7) 153-0 46-7) ee FO G14) 
Baltimore 45 30-01 OB 90.4716 29-56 40-91 55-Q-— 3-1 35-310 64-8, 32-2131 45. 8 4.4 28/03-4 42.4 1.06-— 1-93 4,093 NW. 30 MW. 21 9 
Washington City 10 29-95 06 30-05 30.4616 29.56 40.90 2-6 85-2)10 64-8, 30.916 8 4.32805-9 42-5 1-82\— 1-4 4,127 0. 24 0. 31 11 101110 
Lynehburg 652 29-37 —-O7 90-05 30.4816 29.57 40-91 3-9 88-210 66.9 30.010 45-9/58. 2136.2 8 7.1/27'75 45-8 3-31 0-21 2,294 W. 23 DW. 311010 
Norfolk 30.01 —. 90.02 30. 9916 60.4)— 2.6 87.010 68.5 39-722 53-047. 326-3 8 5.0:28/80- 53-9 6-38 2-84 5,809 ne. 40 Me. 311612 514 
S. Atlantic States. 64-3 25 1.18 
Charlotte Soh 29.22.05 90-05 30.4016 29.66 40.74 58-0— 4.0 83.910 67-2) 35.530 48-7\48.4 30-613 5.82770-8 46.8 5.04) 4-75 4,108 ne 22 mW. 2114 51 
Hatteras 12 ~-O5 30-04 30.9616 29.51 65-1 — 0.9 79-610 71-4 42-131 5.3:2751-1 58.8. 11-07-— 4-55 10,177) 54m. air 
Raleigh 490 20.67 30-4016 29-63 410.77) 50-3 82.510 65-5 33-731 4.4 1881-2 49-6/10-23)....... 27' DW. 415 
i} naton 20.08 OD 30.08 90-4915 29-65510.68 62-7— 3-3 55-3 3 71-7 34-531 5.42977-7 55-0 6-53-+ 2.66 4,715 ne. 22 nw 31 1012, 514 
Charleston 52 30.00 —-05 30-02 30.2716 29-68200.59 66.0— 2.0 87-7 75-2) 42-931 3.82975-6 57-1 3-55— 1-04 5-882) n. 25 2012 
Augusta 183 29-8g-—-05 30.05 32/16, 29.70200.62 62.4)— 3.6 88-0 2) 73-5) 39-4131) 2| §-9:2772-8 51-7 4°45 2,678 n 15 151110 7:14 
Savannah a7 29.¢ O5 30.02 30.2516 29.72/200.53 60.5-— 2.5 85-0 3 73-4 41-831 58. 4.22950.2 58.4 4-13 O30 5,355 go ne. 12 8 
Jacksonville ‘ 43 29-Q—- 05 29-99 30-1723 29-78 200.39 70-1 — 0.9 57-911 77-7 40-031 063-547-924-623 3.9 1680.0 63.2 1-57— 4-42) 5,823 ne SW. 2omt! 812 
Floruda Penwnaula. 75-S— 4-92-+ 0. 48 | 
Cedar Keys 22 OF 29-95 30-1422 29.80200.34 72-1— og 85-914 79-5 39-131 65-446.825-922 7.92077-0 64.0 0-43-— 2-95 7,409 ne. 201110 813 
Key Weat 22 29.03 ~-O4 29-90 3.0024 29-66120.40 75-9 86.4 3 83-1 67-131 74-5 19-3 11-430 4-9/2280.5 72-1 9-40-- 3-91 8,687 © DW. 30181217 2 
Tituavill 25 30.00 29-97 90.1524 29.76 900.399 74-3 87.020, 50-3 44-831 69.242.2:20-6 6 5.0:2780.4 67-9 12+17)....... 7,173 40 e. 7 
Kastern Gulf States 64-7 3-8 3°57-+ 0-57 
Atlanta 1, 129 28. 90.06 30.3010 29.77200.53 59-0-— 4-4 82.110 63-3 30.131 §0.652.0260-913 6.81965-4 46.2 323+ 0-92 7,104 NW. 28 DW. 30 9 8 815 
Pensacola ... 29.99"-05 29-98 30.1922 29-39 190.80 63.2— 1.8 83.1 4 75-4 38-231 60.944.9/22-513 6.42775-3, 50-4 5-52 2-09 6,274) ne. 45 8W. I9 7 71410 
Momils O03 30.01 3.22.22) 29-2019 0.¢ 06.4-— 3-6 57-210 3-O3l §7-953-2 25-331 §-12775-9 57-5 2-45-—— 1-00 5,809) n. 45 se. 19°38 913 9 
Montgomery ..... 219 20.84 30-04 30.26/22 29-63) 1910.63 63-5 — 4-5 86.210 73-1 32-031 2) 4.3.19169-6 51-8 2-47-+ 0.06 4,123 ne 244 ne. I910 9 715 
Vieksburg 222 29.86 OF 30.06 30. 30,30 29-74/190-56) 62-0-— 4.4 BB-O 9 72-5, 33-531 3-2 15'77-4 54-4 2-99/— 0-20 4,074 Ne. 21) 11 7, 3) 
New (rieans 30.00 90.2951) 29-2319 1-00, 3.9 6 76-0 41.831 62.044.2:20.823 58-4 4-71- 1-54 7+372 ne. 42 19 7,5 
Weatern(éul (States. 2.4 0.70 
Shreveport 227 029.55 30.05 30.3630 29-81 19/0.55 64.2)— 2.8 gof-2 4 76-2 37-831 4.81872-5 54-0 3-05— 0.66 3,708 2. 24 mW. 29 5 6 718 
Fort Smith abe {70 29- 03 30.08 90.42/30 29.73230-09 60.3— 1.7) Bo.6) 6 71-6 32.230 5.1) 7164-9 46-8 3-47— 0-02 3,276 ne. 24 sw. 22 4 8 419 
Little Rock 29-774 Ol 30.07 30. 38190 29.79 00-59 61-4)— 2.6) 73-2, 33.131 51-5\56. 2140 O31 6.9 759-2 45-I 097-— 1-88 4,520 ne. 23 2D. 15 4 818 
Corpus Christi... yo. 02 30-00 30. 32.30 29.05 70-07 70-0-— 4.0 8 75-7 49-020 62.5)35.2:25.224) 4.9 970-2 61-6 2-99....... % 537 It 7\10 
veston 40 30.02 30-02) 30. 3030 29-70 180.60 69-4-— 4-6 84.3 5 74-5 47-520 64.136.817-424 4.8 771-6 §9-2) 4-37-— 0-92 8,570 Nn. 1810, 8 815 
Palestine 20 Of 30.07 30.3830 29.77 Bo-61 63-9— 2.1 87.3 5 74-5 38-731 7.925'70-3 52-7 3-20— 0.06 6,Q45) 8 36 ne 1 5 6 718 
Ban Antonio 751 29-25 OL 30-03 30. 9630 29.02 70.74 2.1 77-1 44-428 58.145.631-029 6.320165-9 53-5 2-17 — 0-07 6,491 De 35 Se. 7 7, 
Rw Grande Valley 70.1— 4-4 g- 20 5-82 
Browneaville 29 gt Of 29-98 30.32.30 29-61 70-71) 70.0— 5.0 85.7| 77-7) 50.531 3.2/2685-.1 65-016-27--11.63 6,438 32 ne. 2116101110 
hie Grande City 29-55 OF 30.05 30. 38.30 29-60 70-78 70.2-— 3.8 9 30-3 43.031 61.645.432-431 §.226172.2) 59-3) 2-12 0-00 4,304 24 24 7) 
Ohio Val. & Tenn 55-Ol— 4-2 1.38— 1.48 
Chattanooga 29. OT 10, 30. 31 16 29.85 2010.46 4.2) 83-610, 68.6) 32.39.31 48.7\51. 3136-5) 6 4.3)19170-0 46-1 0-17) 4,083 25) n. 30 7 8 S15 
Knoxville 29. 09 O2 30.11 30. 34 16) 29.82200.52 3-4 82.0 9 67-9) 27-931 45-6154-1135-7 7 4-627106.5 43-7) 2-70— 0.42 3,911) ne. 32| SW. 23 8 7) 95 
Me ny hie 320 20-75 2950 19/0. 5! 60. 2— 3-5 9 71-4 32-039 55.4 32-022 9-7 2507-1 47-9 2-24-— 1.16 5, 100 nw 32 nw Ir 4 31018 
Nashville 2.52 «OO 90.41.25 29-81 190-50 57-3-— 4-7 85-710 07-7 26.831 46.3/58.9 39-1) 6 44-38) I-92— 0-94 4,715 DW. 30 SW. 23 6 7 
SSI 29:52 30.10 30. 39/25 29-79 20-60 4-5 84.0 9 60-2) 25.531 44.558.535-5 38-2) O-39'— 2-93 5,743 32, Ww 21 4 
Indianapolis 766 29-28 OO 30.09 30.4725 29-08 230-79 5.5 82.4 7 60-2) 22.330 39-6)60.134-9 6 8.4) 9159-3 35-0 55— 2.69 4,468 DW. 30 W. 3 6 71212 
Cineinmeti .... 628 29-49 7° OF 90.09 50. 42:25 53-O-— §-O 9 03-0 26.131) 43-055-334-9 2-25 5,751) 40 23.5 1412 
Columbus ....... 29.21, O4 90.07 90.40/25 29.70200-70 3-7 83-2 7 OF-9 20.13% 40.9163. 1134-231 10.2) 5161.4 36-9) O-30— 2.91 5,922 8 48 8. 23, 5 
Pittaburg M4? 20.15 OO 30.03 30.4925 29-57 410-36) §3-0— 3-0 62-5) * 20.031 43-860. 332-916 9-127'70.0 42-3 9 39-— 2-17 5,335 40 SW. 23 5 
Lower lake reqon 4-7 2-11-— 1-14 
Buftalo ae 690 20.27: 07 30.02) 30.49/20 29.43 41.06 3-38 69-4 9 24-430 41.145-0:23-529 4.92271.5 38-0 2-70\— 1.06 8,685 SW. 66 W. (2413) 9:14) 8 
Oawemo..... ou ARS 30. 00) 30. 51/20) 29.43 41-08, 46-8)— 4.2) 72.217) 55-7, 23-8\31| 40.948. 428-517) 5.613074.3 38-4 0-99) 8, 42, W- 24201512 4 
Rochester ........ 621 29-35 OD 30-00 51/20 29.42 41-09) 3.6 75-7 3) 54-5) 23-820 4.6/22'74.6 38-1 1-85 8,350 SW. SW. 24161212) 7 
Brie 681 29. O07 30.02 30.47/25) 29-48) 40-99) 48-9— 5-1 79-0 7) 58-7) 25.8131! 41. 4-5 5177-0 41-7) 4-434 0.09) 8, 365 48, W. (2417/1918) 3 
Cleveland ........ 29. OO) 30. 04g) 47/25) 29-58) 410-59 3-9) 7) SB-5) 24.2/20, 6.1) 5166.6 38.7) 1.14) 7,773, 8W 360, W. 1 
Sandusky .... 698 29 30.00 49.25) 29-60230-89 49-7-— 4-3 85-0 7) 59-2) 24.026 4.5 5166.5 38-0 2.10) 9,272) SW 46| 8W. 23 gI210 9 
Toledo a... sede O51 29. 36 +03 30.06 30.49/25 29.59230-90 48.1/— 5.9 81.1 7) 57-6 21.426 40.1 4.4) 5165.2) 35-9) 1-82\— 0.91) 5,917) 8 44, 23111311 7 
Detroit ees 662 29-40 OS 30-04 30. 50:25) 29-50'230-94 47-5)— 6.5 75-0 7) 55-5 21.720 20 3-9 972-5 33-4 1-49— 1-13, 7,216 SW 46 Ww. 3 8/14/12) 5 
Upper lake regen. 5-5 2-55\— 0.92 
Alpena Gag) 29. 31-08) 29.98) 30. 29.29) 31-23, 42-3— 3-7 8 49-5, 15-226 35-0)60. 0128.1 15, 6.6) 176.8, 34-9, 0.59) 8,302 W 39, W- 3 
Becanata ..... 6oR 29. 07) 29-98 30.50/29) 29. 35 31-12) 40.9)— 8.1 8 48.0 10.625 6-723/71-8 31-7 3-07)— 0-75 7,700 SW. | 37) W- § 
Grand Haven ..... G20 29. Og) 90.02 30.48/25) 29. 37 231-11) 45.6\— 5-4) 76-01 52-7) 20.220 1173-5, 37-1) 1.17) 9,952) OW 54) SW. 2g 15 tl 16) 4 
Lansing BPO 29. 30.49/25 47-1\— 6.9 74-6 7 56.1, 20.026 40-5 5.3) 1183.2) 42-2) 2-30.......| 5,867 SW. | 42) SW. (23/15 13/10 8 
Mackinaw City 60S 29-30 08) 29.98 30-40/29 29.26) 31-20) 42-3-— 5-7, 75-4) 8 48-7, 20.530 8) 3.9) 1170.1) 34-9 I-59/— 1. 36)10,631 MW. | 57) 2315 
Marquette........ 672 29-25-06 29.98 30.53/29) 29.55 21-18) 40.4)— 5.6) 70-7) 8 47-5) 12.5/25, 8) 6.221'73.3) 32-1) 2-43)— 1.24) 8,772, MW. | 42) DW. 4 
Port Huron........ 699 29 30.03 30.49/25) 29-52) 410.97, 46.1/— 3-9 77-1 8 53-4) 19-520 JS. 357-631-219) 3-0 9174-3, 37-5, 1-42/— 1-61) 9, 160 SW. | 54) SW. 24 
.... TIT 29: 09 90.04 90.57/25 29-48 251-09) 47.3 6-7 7 56.6 14.225 37-7/07-826-4) 3) 37-1) 2-03— 1.65 9,025 SW. | 48) W- 
Green Bay ovect 20+ «+ +++) 90.51/25, 29.41 231-10, 43.1) 4-9 73-5 50.9 8.025 34-565.8.25-920) 5.92373-6 34-5 2-9%....... 6,969 SW. 36 SW. 1213 5 
Milwaukee ....... Gq 30.02 30.59/25 5-4 74-3 7 54-4) 14-825 38. 7.7) 35-5 2-43— 0.32) 9, 156, DW. 48) nw. 2121014) 7 
Daluth 672 2g. G2) 90.00) 90.61/29) 29. 98) 21-23 41.0-— 4.0 6 49-7 7-625 32-857.027-327 3-7 31-5 3-344 5,906 mW. 40 nw. 2 8 7 
Ertreme northwest. 3-7 0-92 — 0. 54 
Moorhead 923 29: 30-03 30.67/29) 29. 32,19 1-35 38.4)— 4-6 74-4) 1 48.6 6.025 27.9168. 4144-0130) 3.9 868.3) 27-7) 1-40— 1.37) 7,753 DW se. 14 8 814) 9 
Saint Vincent .... Bag 29-194 30-04) 30.60/29) 29.25 1G 1-41 35.0-— 5-0 71-230 9.0 26.1) 16)— 2.12) 6,523, W 42, nw. 12 4 816) 7 
Biemarok ........ 1,606 28-24)4.07) 30.07) 59124) 3-3 73-1) 1) §2-9 1.825 6.724/71.6 31-1) 0.04 7,483 nw. | 48) nW. 12/11 614.1 
Port Buford ...... 1,854 28. 004.00) 90.01) 30. 5/24) 29.3018 1.20 40.2)~ 1-8 4 0.324) 28.580. 1\41-0:14) 6.1) 8167.0 28.5 1-43-+4+ 0.50 6,793 W 50 19 9 9 
Fort Totten ...... 1,487) 30.06) 30.02/29] a9. 32:19 1-30, 3.9) 68-2) 47-2) 27-0167. 4133- 1/14) 7-4) 8172.2) 28-0 0-95 0.07\10, 297, nW. 50; nw. (12 ©1913) 9 
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Table of miscellaneous meteorological data for October, 1887—Signal Service observations—Continued. 


hendredthes. Temperature of the air, in degrees Fahrenheit. = Winds. 
E 
git | eeiss jo i¢ 
Upper Miss. } 48-9— 
Saint Paul...... 831 29-11 30.02) 30. 6 
5 25 «55.23.06, 47-5— 6.5 83-4) $7-7| 17-3125, 38- 9/66. 1130-931 7-6/22167-6 36. 
| 1/3 931 7 7 30-2 3-41 0.30 6,316 DW Ww 12.9 41215 
48-4— 4-6 82.6) 7 60.2) 13-8/25 38. 2168.8 37-1131 9-8, 8/65. 6-3 1 7 
Dubuque ........ 665 29-34) 30.06 30.6225 29.51.2311. 11 3 ww. | ow. & 
46-3 — 5-7) 85-1) 7) 56-5 14-6125 5-5/2370- 36-4 2.22 — 
eokuk .........- 618 29-42-4-.02) 30.08) 30.6325 29.581231.05 50-0— 5.0 84-1 61-1) 20 on. 
. 5: 7 40-9163-8)31- 2/31 10. 1/17162-3 36-3 1-98 — 1-51 6,349 DW 25) 8@. 22 7 413)14 
30-61 56-1— 4-9 82-5) 67-1) 27-7130 46-1 54-8 32-828 11. 2/23/62. 1-6) 0-38— 2-73 6, 347 
Spri 29-42 $0.10] 3 302-3 4 3 2-73 347) 40) n 25 45 716 
31. 50-4— 5-6) 84-5) 61-0, 20-425 40. 3/64.1/38.2) 610.9 2066.9 38.7 0-35 — 3-27 6,304 nW 1 Ww 2 I 
Saint ee 571 29- 50--+-. 02 30.09 30-5425 29. 6623/0. 88 54-4— 4-6) 86-5) 6 65.2) 24-025 43-362-534-1'2010.4 2455-6 0-76— 2-17 8 n. 8. 23 
48-0— 3-4 I-35— 0-52 
. 9 5 1005-5) 43-5) + 7,075 n. 40, 8. 22,5 4 O21 
UPON 1,307 28-64-03) 30.06| 30-6429 42-2— 4.8 78-4) 1) 55 1425 7.630, aw. 
. : 5-425 29-973-047-630 6.2) 861.3 1-07 8,976 nw. S nw. 2 7 
1,234, 28-71-00! 30.04) 30-6124 29.42, 711.19 46.8\— 3.2) 80.2) 59-1) 13-3125 36-066.940-130 8.61968-1 35-7) 0-74 — 0.92 6,875 nw. 8. 15 5 
forthern slope. 42.5— 1.2 ; 
Fort Assinaboine.| 2,720 27-23-4+-.07 30. 30-6423 29. It. 
40-64 1.4 76-7 4 52-7 —II1-224 30-787-936-5 11 3-3) 7'70- 6 I- 7 7 ; 
35.26) §2-7 7 93-5 770-5 30-6 I-99-- 0-79 9,725 NW. | 60 NW. OTS 10 
42-9— 0.1) 74-2) 4 53-9, 31-O71-5 33-311 10-8) 7153-7 25-7 1-01 — oO. SW 7 
Poplar River alu. 33-3 7 53°7 0-09 5,350 SW. | 35 SW. 15 7 51412 
39-0} — 3-0 80-0) 4 53-4— I-7/24 25-781-7,40-4) 4) 7-7, 8176-0 30-9 1-37 7 43 
Cheyenne ........| 6,105 24-08-05 > 6: 6-9/4 31+ 381+9)35- 34-4) 0-50 3,317) SW. | 30) NW. [1516 514) g 
Wort Laramie 81-6) 4) S7-3) 4-324) 20-0) 0-49-— 0-15, 7,832) NW. | NW. 7) 
2,841 30.11) 30-6024 29.35 61.25 47-11— 2.9 85-0 4 61-4) 9-124 33-375: 92%. 9-2) 872-7, 37-8 O15— 1-11 6,879 nw. | 36, NW. 3 6 9 16 
stope. §2.3,-1 5 
Las Animas ......| 3,899 26-10-+.06) 30.03, 30-5410 29.20 611 4 5170-3) 10-5) 15, 002) W. 78) NW. O1315 
29- +34 0.1 92-2) 67-9 21-125 37-371-147-9 6 8.8)17 53-7 I-10 79 7 
37°37 7-9 53-7 32-0 + 055 4,579 33, ne. | 7 4 51016 
lia . +13 52.8 — 1.2 91-6) 65-2) 21.026 40-570-643-3 5 8-012 0-95 — ‘ 
S17 30.10, 30 29-49 61-09 53-7— 1-3 92-4) 5 68. 3 21-625 40-570 + 7/3" 11-224 58-1 36.3 0-43— 0.77 6,474 ne. 8s. ‘ 4 2 mp 
47 2-650 27-32-4-.04) 30.02 30-4511 29.45.221.00 55-0— 2.0 89-3 6 68-7) 25.325 42-864. 044. 122 "4-2/1062.4 40-4 0-69— 24-4 8,062) n. 42, 8 6 4 4 S22 
muthern slope. 
Fort Sill....... 1,200, 28-85-+.0 10. 48:30 29.6 ss 7 
St 3 97°: 7+ 3 52-8 32-0)30) 9-4/18}63.0, 43-8) O-50\— 1.45 4,343, SW ne. 2 5 
Fort Stanton 6, 150 24-02 29-94) 29.27) 48.5 ......., 80-0 3, 64-4 21-627) 35-1 58-4 40-931 8.2)18 68.1 36.4 0.37 2,662, se nw 
F's 26. 28 +. . . 
4 50-6 1.6 78-0, 2 62-4 31-020 40.4147. 030. 2 It. I 3 
99-7} 3, 74-8) 45-327, 51-6 45-4 32-7/19 13-512 38-0 34-4) 0-84 0-71 4,864) 42| NW. | 7 2 3/26 
plateau. 51-4-++ 2-9 | 4 
ort Bidwell ..... 4,615 25-52.....| 30.17 30-4728) 29. 5 ‘ 6 
Salt Lake City:: 4, 348 25-724. 06| 30-08) 29-40 24 57 45-7 3/19 39-4, 24-3, 0-58-+ 0-02 7, 466) n. 8W. 6 3 0 6/25 
Montrose.......... 5780 24-36.....| 30.03 30-5529 29.17 61.38 47 27-58 40+ 0)57-7 35-2) 410-2) 29-8) 1-43 3,414) MW. | 27) NW. 1 7/23 
Fort Bridger ..... 6,643 23-58.....| 30.10) 30.5429 29.43 61-11 2.8 5} 62-5, 23-025, 35-4/60-0.40.6) 5|11-9 850-6 28-7) 1-19/-+ 0-43, 31733, | 34) BW. | 6 3 1 
70-9) 4) 10-724) 28-6/66. 2/40. 3) 4) 5.8) 753-7 25-9 0-48/— 0-29 7,597} W- | 60, W. 22 5 
plateau. 49-3-+- 1.7 | . 
isé City.......+ 2,750. 27-31 30.17) 30- 
Ashland 68-4! 16-424 51-0 31-1, 0-03\— 1-41, 1,290, MW. | 27) SW. |22 2 2) 
alla Walla...... 1,018 30. so. 12-324 33-3, 56-8.39-7/11/ 11-3) 676.5 37-9 1-04)— I-20 1,491, ne. | 12) ne. (31) 8 5117 g 
5s 7 71-9) 62-7) 23-524 41-5/48- 4/32- 0/13, 12. 8| 666.8 40-4) I-52\— 0-43) 3,364, SW. | 36) SW. (18) 7 3/12/16 
Fort Canb I +94 +4. 9-95 
Olympia....... eee 36 30-14-4.14) 30.18, 30.4915) 29-65) 610.84 49.34 "0.3 42.63 ) 7 
Port . ope 14 30-14..... 30- 16, 30- Sot 29-64) 510.86 46.¢ | 62.7) > 035-7 7-527 9-1 3 
Prcht 40-0\— 6.0) 62-7) I) 53-2, 29-124 38-733-623-3)18 7 43-6 2-99-+ 0-04 2,757, 8- o $15 71 
47 19 29-65, 6/0. 82 4) 7 12. 3.6127 89-3 46-2 11-83 4-67 10,653, 56 e. 3017 1013 
oul 1.8 63-4) 32-923) 45-042-528-4/12) 6-91475-5 46-6 1-34-— 3-19 2,761 nw. 20 8. 14 4 
| 7 2-0 3) 68-4) 26-524) 9-6 671-2 43-9 I-13 — 1-70 1,900 W. 20, SW. § S 31117 
Eureka .... .. 30+ 03 
-| 60.0 5) §7-0 43-115, 48-0:16.913- 8 
Red 52-5 5 3 4 913-7, 5 890-4 49-7 0-06)....... 4,154 NW. 29) 14, 0 322 6 
39-28] 90.21/25] 29-78) Blo 7 92-0 3) 81-2) 42.020 42-6 0-00— 0-90 4,624, MW. | 33) DW. | 7 O 328 
cont 43 387-010 73-8) 49-231, 54-7 37-830-919| 6-72565-0 48-6 — 1.22 5,744 W- 7.9 2 Bar 
29-95 30-2028 29.64 Ojo. 56 68. 5)...+++| 99-9, 3, 84-5) 40-226) 47-6 2,830 nw. 24 nw. I 2,22 
371) 29-59 —-02) 29-92 30-11'25) 29-54) 70-57 65-3 8 2 2 ; 
93 29 79-5| 47-227 55-3 O17 0-34 4,219 W- 34) ne. | 7, 1 1 624 
~ “5 2.5) 85-029 71-9 49-8/28| 57-7.35-229-0129 7-01672-4 53-9 T. — 0.44 4,020 DW. | 20 NW. | 7 © 41512 
orr.—The data at Mount Washington, N. H., Pike’s Peak, Colo., and stations having no departures are not used in computing the district averages. 
* Record for 22 days. t1oo. 5 
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eteorological record of voluntary observers, etc.—Continued. 
Meteorological record of voluntary observers and Army post surgeons, M cal oft 
October, 1887. ' Temperature. | Temperature. 
The maximum and minimum temperatares at stations marked thus (*)are trom readings (Fahrenheit.) 


(Fahrenheit.) | 
i | & Stations. 
8 = 2 | 
= 3 Stations = 3 = a | 
2 i 4 = Keogh, Fort ...... 44-2 1-14 | Albany ........... 7 2 52-8 | 0.97 
a ~ Missoula, Fort....| 67 | 41-8 | 1.36 | Bandon ®..........).. I. 
Shaw, Fort........ 79 | 451 East Portland*....| 72 
Juches!| Indiana—Con'd. | ° ° | ‘Inches Nebraska. Eola *........ 70 | 32 | 529 | 0.88 
ane Vv 86 | §2-6 067 | lle* % | Klamath, Fort.... 82 46-2 | 0.13 
Mt. Vernon B’ks 3 6-5 40 Fort ory. 6 57-6 | De 84 48. Mount Angel...... 26 «§2.0 | 2.00 
a, Fort 61-5 077 Reno, Fort........ % a | 57-1 | 6-01 1.82 Yaquima H..... 82 | 2-26 
Dert....e | 75 Supply, Fort...... | | “79 | | 47-8 | ans | | 
Mojave, Fort....... 108 756 045 fowa. | Hay Springs....... 2 | 40-4 1-45 | 
1-72 , Bancroft .......... 3 | 42-8 | 067 Marquette *..,.... Bethlehem*...... 23 | §2-0 | I. 
idea... | 46-5 | 2-07 | 48.2 o Blooming Grove*.| 82 2. 
Cedar Rap Niobrara, Fort.... 4 | 2 ’ 
Cedar Rapidsb. .. 8 | 44-5 | 2-20 Robinson, Fort 8 I 44-9 8- Catawissa ........ 80  . 
Hot Springs........ oo - P | 2-7 8. 15 | 545 
S Clinton ..... 4 | 4&5 3 | Sidney, Fort ...... © | 449 |... orry *....... coves] 
Lead Hill O 78 3 | 41-9) 1-53 Dyberry.......... 77 14 2 | 1.24 
Brituch Columna | 2.19 Tecumseh *.......| 83 20 | 7° 
now Humboldt........ 75 | 44-0) 1-03 | Carson City 88 19 | 42 | Fallsington*....... 79 29 50-9 3-06 
As 50 60.0 0-00 Independence * ... is | 44-7 on McDermit, Fort... 82 46-9 
Ange! Monticelio® Sa 8 | 43-8 | 1-39 ~ 2.98 Germantown ..... 80 | 28 ...... 
Benici 25 000 Mount Vernon*... 86 13 | 47-7 | 2-05 Grampian Hills..., 78 10 | 45-4 | 
aswel | Museatine ........ 86 4 | 47-7 2-24 1.89 Indiana ...... 
lcocves 0. 20 Kansas. | Berlin Mills Meadville ... 74 | 
fiaaton, Any 4 0. 30 East Norway *.... 86 26 1.80 Cee Phillipsburg . 78 10 43-3 | 35 
Hydeevi | | | @ Balle | Lake Village Quakertown ...... 82 23 | 1 70 
Lewia Oree oo || Bi Dorado... 328 Nashua State College...... | 78 12 | 46 
Mason, Fort 68.6 | 0.00 || Globe ....... | 4-46 Wellsborough 15 45-3 | 2-54 
61-0 000 | Emporia.......... 84 | 2-84 we West Chester ..... 84 1-76 
45 &.4 000 Hays, Fort........ 98 12 “2 | 2-32 OW, Westtow D... 78 ad 10 4-98 
Riverside 42 | | 86 || Let hattan........ 19 -1 | 223 | Dover........ 82 | 24 | 485 | 1-99 g 
Sacramento cove) OF 37 3.4 Man 93 Egg Harbor Cit 87 | 3-76 
in "Barbara? 65-0 O31 Ninnescah He 16 -0 $10 || Ashwood..... 28 «555 | 2.81 
Salinas * .......... 76 2.44 || Milen............. 87 | 2% 56-0 | 1.22 
jrand Junection*®... 26 49- 1-13 Wellington . go 
Lewis, Wort... | 8 | | SS | gs | 38 | 6-0 Austin’...........| 90 | 4x | 68.2 3-64 
North Colebrook*.. 74 17 44-2 1-12 || Yates entre...... 88 22 | 52-4 | 60.6 | 
Daota, & ee Wingate Fort .... 78 26 | 48-7 | | MeIntosh, Fort...) 90 42 69-4 | O15 
A. Lincoln, Fort 2 | Lowisiana. | 66 jew York. Midland*......... | 90 | 59-0 | 2.15 
Garden City........| 80 Auburn 76 24 | 48-8 1-75 | New Ulm........./ 93 44 67-0 | 2.70 
M. le, Fort sos) 43:1 Maine. Ardenia ~ 4-12 || Ringgold, Fort... 70-1 | 1.95 
Sally, Fort +o) 79 4 | 453 | 55 Maryland. Humphrey 7 21 | 45-2 3-96 Manchester....... 68 22 | 40-0 | 3-47 
és 3-5 | Cumberland 24 | 500 0.39 73 as 1.45 Newport*......... 6 2 | 45-4 | 1-83 
wel ~ t | 36 1-44 | Fallston .......... 2 29 | 52-9 | 1-37 a1 | 45-41-71 70 22 | 45-9 | 2.00 
Wort........| 43-4 Great Falls *...... 5S | Madison Barracks. 68 SB 5-38 Virginia. 
Di trict of ort. on Menands 68 29 48-4 | 2-69. 87 41 61-3 | 6.35 
stribut'g res’v'r® | #9 | I-20 || MoHenry, Fort.... Fort ..... | || Christianburg. 2.00 
'y 57:7 | 1.88 New Midway* TTT. 85 26 | 1.08 Hisgara, Fort ... Z | 1.93 Dale Enterprise... 89 28 56.9 1-55 
Receiving res’v’r®..| &4 M 1-92 Woodstock ....... 25 | | 1-19 Marion ........... 76 25 | 49-0 | 2. 
+ ne k Bridge® 87 33 Massachusetts. | 1-46 | Monroe, Fort 40 60-8 | 8.31 
ve | Plattebars 69 | 22° | 46.0 | 1-24 || Rappahannock 21 | 59-8 | 6.22 
| 73:7 | 6-00 oga Springs.. 67 | 22 |.”....  Summit*.......... 
Alves 71.6 | 119 33 47-8 Springs.. = University of Va.. 78 30 | 56-8 | 2.51 
42 | 72:2 3-39 Blue Hi Syracuse | | | Variety Mille 
Meade*....... 06.0 4-00 Deerfield ......... 74 | 47-9 | 2-38 83 Wytheville ....... 79 SI-2 | 3-46 
Homeland *........ a4 76-7 | 4-65 | Dudley .........+. | West Point 80 28 3-30 | Washington Territory 
imona 45 702 | Fall River 26 | | 2-79 White Plains ..... 78 28 | 53-7 1-70 | Blakely*.......... 65 29 | 
Manatee. 23 | 77-2 | || Milton 2 North Carolina. Kennewick*® ...... 73 0. 20 
rritt's Island 40 758 New Bedford 73 26 3-33 Chapel Hill 57-0 |11-21 Tacoma*..... 50-3 | 1-44 
| | | | North | Hot Springs....... 79 | | $50 Townsend, Fort .. 6 | 31 50.2 1.47 
Tallahassee 86 | 36 | | 270 Lenoir*....... 77 | 33 4-10 Spokane, Fort .... 73 13 | 46-0 | 0.40 
corgia. 500000 : solnton........ || | 61 | 49-2 | 
Atl ons. | | 2-39 || Westborough®...., 76 | Walla Walla, Fort} 75 | 20 51-0 
Milledgeville ®...... &: 40 | 62-0) 533 Michigan. | Statesville> 3s 55-0 | 6.51  Clarksburg®....... 79 18 50:3 | 0.87 
37 67-5 2-05 Birmin ham 77 2-83 Weldon® | 56-39-97. Helvetia®......... 76 22 48-9 | 1-20 
Qui 7 d Brady, 62 BB 4-07 Parkersburg | 36 lous 
Boisé Barracks ..... 80 18 T | Harrisville*....... Sr | 24 | 49-6 | 2-25 @Wisconsin. 
Sherman, Fort 13 | 46-2 1-63 Hudson........... 4 | 43-1 2 Colleee Hille | 35 | | 0.13 | Beloit ........... -| 78 |- 44-5 2-00 
Lewiston 93 | || . 73 | 23 | | 2.58 | Blyris | ae | 23 Delavan ..........| 80 2 | 42-0} 2-47 
7 Garretisvilie adie’ 81 14 | 45-0 | 1-31 || Embarras*........ 75 6 | 43-8 | 4-50 
| | | | at | 46-9 1-36 | Fonddu Lac......| 73 | 1 | 43-1 | 220 
| | | | | | 52-5 |.0-40 | Franklin.......... | 14 | 44-0 | 2.09 
Rock ford pa 16 | 44-2 | 2-09 Thornville*....... Napoleon ......... 77 | 22 | 48-4 | 2.22 || Lancaster ........ | 2 | 44-6 | 2.58 
Sandwich 84 | 16 | 4&8 | | Traverse City ..... | Lewisburg .| 83 | 20 | 50.6 | 0.45 | Madison.......... (77 | 12 | 44x | 3-18 
South Bvanston.... 04 = Portsmouth 82 | 20 | | || Manitowoc ....... | | 44-8 | 3.37 
| | | Ruggles* BO | | Prairie du Chien..| 8 | Ir | 44-8 | 3.06 
26 | | Snelling, Fort..... 73 9 | 4 | ane... | 47-8 | | | 
| 67-8 I Wauseon ......... 83 | 46-5 | 1-97 | Camp Sheridan 78 —20 | 39.1 | 1.10 
Laconia ........ | | 94 | 0-35 || | 37 Westerville....... 80 | 17 ‘7-8 | 049 | Laramie, Fort ..../ 87 | 8 | 44-8 | 016 
- g2 1 | 1-57 | YellowSprings.... 79 19 | 50-8 | 45 as 
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Voluntary observers of the Signal Service, on land, from whom meteorological reports were received in time to be uSed in the preparation of the Monthly 
We pather Heview for October, 1887. 


~ Observer and place of observation. Observer and place of observation. Observer and place of observation. : Observer and place of observation. 
Alexander, §., Birmingham, Mich. ‘Dinsmore, Prof. F. H., Emporia, Kans.'Jordan, Dr. M. D. L., Milan, Tenn. ‘Silvius, U. O., Franklin, Wis. 
Acosta, L. P., “ Director,’”” Mazatlan, Donald, H. D., Decatur, Tex. \Kirkwood, E., Mauzy, Ind. Snell, Miss 8. Cc. .. Amherst, Mass. 
Mex. Drake, W. T., Marshall, Mich. \Knapp, J. G., L imona, Fila. |Sonedecker, Rey. T. H., Tiffin, Ohio. 
Anderson, Dr. W. W., Stateburg, 8. C. (Dudley, Chas. B., Altoona, Pa, |Keese, G. Pomeroy, Cooperstown, N. Y.'Smith, John R., North Truro, Mass. 
Altaffer, J. M., Independence, Kans. ‘Dunlap, W. L., Teeumseh, Nebr. |Koontz, ri Albia, Iowa. Snow, Prof. ¥. H., Lawrence, Kans. 
Abbott, Dr. E. K,, Salinas, Cal. 'Dazey, J. B., Charleston, Ill. ‘Lincoln, A J ;» Marion, Va. iSim, J. R.., Summit. Va. 
Arents, Hiram, Oroville, Cal. |\Deming, H. D., Welisborough, Pa. | Loveland, w m. Corry, Pa. Scribner. H. F. J., Strafford, Vt. 
Adams, A. H., Fort Meade, Fla. '@hmvis, McLean W., Indiana, Pa. \Loomis, J. C., Jeffersonville, Ind. ° |Strong, S. B., Setauket, N. Y. 
Adams, Dr. U. H., Vineland, N. J. Dewhurst, Rev. E., Voluntown, Conn. |Logan, David, Meadville, Pa. Swartz, John J., Parkston, Dak. 
Andrews, Luman, Southington, Conn. Day, Theodore, Dyberry, Pa. ‘Luther, S. M., Garrettsville, Ohio. Samostz, Oscar, Austin, Tex. 
Arden, Richard B., Garrison’s, N. Y. (Ellsworth, W. W. Hartford, Conn. \Lerch & Rice, Bethlehem, Pa. ‘Smith, George F., New Midway, Md, 
Boynton, J. F., Syracuse, N. Y. Edgington, R. P., Morse, Kans. \Liips, Miss Clasina, Manitowoc, Wis, (Standenmayer,Dr.L.R.,Lincolnton, N.C 
Beans, Thos. J. Moorestown, N. J. Eliason, W. A., Statesville, N. C. /Loundes, R. T., Clarksburg, W. Va, (Trembly, Dr. J. B., Oakland, Cal, 
Bell, Joseph, Franklin, Pa. Ellis, John, Marquette, Nebr. Manning, Thomas, Carmel, N. Y. Tilford. C. M., Silver Falls, Tex. 
Boerner, Prof. Chas. G., Vevay, Ind. |Ewell, Dr. M. D., South Evanston, Ill.|Morgan, L. Ray, Phillipsbury, Pa. ‘Tillinghast, C. B., Albany, N. Y. 
Bently, David, Willows, Cal. \Evans, J. W., Alma, Colo. ‘McDonogh Institute, McDonogh, Ma. Teele, Rev, A. K., Blue Hill, Mass. 
Bazerly, J. F., Spartanburg, 8S. C. Eckstein, Rev, M., Conception, Mo. McClintock, Frank, Grand June’n,Colo. Truman, Geo. 8. , Genoa, Nebr. 
Ballou, Dr. N. E., Sandwich, Ill. Foss, E. T., Hyd. ville, Cal. Marshall, Gregory, Cresco, Towa. Turnbo, Silas C., Pro Tem, Mo. 
Bennett, Geo., Bandon, Oregon. |Ferris, B, F., Sunman, Ind. Massachusetts Agricultural Experi-| Tuohy, John, Lewis Creek, Cal. 
Boies, Lt. A. H., Hudson, Mich. Fouch, Dr. A., Andersonville, Cal. mental Station, Amherst, Mass. Thomas, Felix, Saratogo Springs, N. Y. 
Baker, Dr. Henry B., Lansing, Mich. (Friend, Chas. W., Carson City, Nev. |'MeCready, Miss L. A.,Ft. Madison,lowa Thrasher, B., Newport, Vt. 
Beall, Dr. R. L., Lenoir, N. C. iFerrill, B. P., Duke, Fla. 'MeGahan, Dr. C. F., Hot Springs, N. C.?Vuil, Hugh D.. Santa Barbara, Cal. 
Bartlett, E. B., Vermillion, N. Y. \Frear, Wm.,, State College, Pa. Mikesell, Thos., Wauseon, Ohio. Vermillion, W. W., Frankford, Mo. 
Briggs, "John, ‘Albany, Oregon. \Fernald, Prof. M. C., Orono, Me. Micklem, J. H., Variety Mills, Va. 'Voegeli, Adolphus, Des Moines, Lowa. 
Betts, Prof. Arthur, Webster, Dak. Fleming, John. Readington, N. J. ‘Macrae, Colin, Kirkwood, 8. C. Wedge, J. C., Fond du Lac, Wis. 
Breed, J. E., Embarras, Wis. Fuller, Edw. N., Tacoma, Wash. Meehan, Thomas, Germantown, Pa, (Wade, J, S.. Homeland, Fla, 
Beloit College, Observatory, Beloit, Wis. Featherston, Wm., Globe, Kans. Moore. Dr. J. W., Easton, Pa. }Washburn Observatory, Madison, Wis. 
Birt, Thomas, Utica, N. Y. Field, T. G., Parkersburg, W. Va. |Motte, Luke 8., West Milton, Ohio. Wild, Rey. E. P., Manchester, Vt. 
Broberg, Mrs. Mary W., Manatee, Fla. |Ford, H. C., El Dorado, Kans. 'Moore, Nathan, Grampian Hills, Pa. Williams, Rev. C. F., Ashwood, Tenn. 
Black, W. H., Kalamazoo, Mich. \Gibson, J. il. ., Salina, Kans. Mitchell, Dr. D. W., Harrisville, Mich. | West, Silas, Cornish, Me. 
Sinsniy, C.P. +» Manhattan, Kans. |Gates, W. B., Burlington, Vt. \Neweomb, G. 8., Westborough, Mass. | Wells, Rey. Charles L., Gardiner, Me. 
Bridges, Q. A., Berlin Mills, N. H. iGray, F. R.; Yates-Centre, Kans. Nordberg, Prof. A., Richardton, Dak. Wylie, Wm., Mount Forést, Canada. 
Bowman, Peter, Ruggles, Ohio. 'Gillingham, Milnor, Fallsington, Pa. Newell, Dr. W. C. T., Garden City, Dak. Wait, 8S, E., Traverse City, Mich. 
Bush, John W., Worcester, N. Y. Goodspeed, Chas. W., Elyria, Ohio. Neal, Dr. J. C., Archer, Fla. Receiving Reservoir, D.C 
Cole, Seward, Cahuenga, Cal. \Gowey, H. D., North Lewisburg, Ohio.|\Osborn, Dr. T. C., Cleburne, Tex. Washington | Distributing “66 
Chatfield, F. W., Las Vegas, N. Mex. (Green, Dr. Jesse C., West Chester, Pa, Olds, H. D., Cedar Rapids, Iowa. Aqueduct, } Great Falls Reservoir, Md 
Cook, 8. A., Milledgeville, Ga. |Gerrish, S. H., Sacramento, Cal. Owsley, Dr. J. B., Jacksonborough, O. Rock Creek Bridge, D. C. 
Carrington, G. D., Brownville, Nebr. ‘Goodwin, Rev. William, North Cole-|Pearce, Thomas, Eola, Oregon. ‘Woodstock College, Woodstock, Md. 
Calhoun, P. B., Austin, Tenn. brook, Conn. Prouty, Florence, Humtoldt, Iowa. Williams College Observatory, Wil- 
Carpenter, Dr. W. B., Leavenworth, K. Gibbs, Geo. I., Grand Turk, Turk’s Peele, Capt. Adolphus, New Westmins- liamstown, Mass. 
Charbonnier. Prof. iO H., Athens, Ga. Island. British W. I4dies. ter, B. C. . |Wolfe, John H. Wellington, Kans. 
Chapin, Adams, Poway, Cal. Gray, Capt. A. W., Kenewick, Wash. Palmer, Frank W:, Antrim, N. H. Wiilfke, E. F., Independence, Lowa. 
Casey, Geo., Auburn, N. Y. Grathwohil, John, Blooming Grove, Pa. Peckham, Prof. W. C., Brooklyn,N.Y. Wearmouth, James, University of Viz- 
Cornell University, Ithaca, N. Y. Gore, Prof. J W., Chapel Hill, N.C. Pollock, Edw., Lancaster, Wis. ginia, Va. 
Collin, Prof. Alonzo, Mount Vernon, Holt, A. K., Riverside, Cal. Postma, H. Y., Egg Harbor City, N. J. Weir's Bridge, N. H. 
Iowa. Humphrey, "Dr. J., Fairbury, Nebr. —_ Pendleton, A., Nicolaus, Cal. Winipiseogee | Woodstock, N. H. 
Cutting, Dr. Hiram A., Lunenburg, Vt.| Hamilton, W. H., C Jorsicana, Tex. Romig, J. K., La Grande, Oregon. Lake Cotton | Wolfeborough, N. H. 
Clark, F. A., Weldon, N. C. |Harvard College Observatory, Cam- Renfrew, H. N., Bancroft, Lowa. and Woolen { Lake Village, N. H. 
Childs, W. H., Brattleborough, Vt. bridge, Mass. Rathburn, J. C., Midland, Tex. Manufactur- | Bristol, N. H. 
Cutler, B. B., Heath, Mass. Hammitt, John W., College Hill, Ohio. Remington,C. V.8., Fall River, Mass. ing Co. Belmont, N. H. 
Collie, G. L., Delavan, Wis. Harris, T. C., Ralsigh, N.C. ‘Robertson, T. D., Rockford, Ill. { Ashland, N. H. 
Conant Observatory, Dudley, Mass. Heaton, Isaac E., Fremont, Nebr. |Roberts, Luke, Clinton, Iowa. iWillis, O. R., A. M., Ph. D., White 
Cotton, Dr. D. B., Portsmouth, Ohio. (Hoskinson, R. M., Blakely, Wash. Runge, C., New Ulm, Tex Plains, N. Y. 
Cheney, Wm., Minneapolis, Minn. |Hardy, Samuel E., East Norw ay, Kans.' Ric hardson, C.F., Beverly, N. J. Wood, Joseph, Bar Harbor, Me. 
College of Sacred Heart, Prairie du|Hyde, G. A., Cleveland, Ohio. Rotch, A. L., Bive Hill Observatory, Wigg, Dr. Geo., East Portland, Oregon, 
Chien, Wis. |Hartzler. J. A., Mottville, Mich. | Blue Hill, Mass. Wright, J. W. A., Livingston, Ala, 
Carter, Rev. Dr.W. H., Tallahassee, Fla.|Hole, C. F., Butlerville, Ind. Rodman, Thomas R.,New Bedford, Mass Whitney, Chas. E., Humphrey, N. Y. 
Cummings, L. D., Palmyra, N. Y. Held, Rey. ¥. B., Mount Angel, Oreg, |Rice, Chas. W., Yellow Springs, Ohio. |Whitney, William A., Skowhegan, Me. 
Crump, M. H., Bowling Green, Ky. Heatwole, L. J., Dale Enterprise, Va. Stern, Jacob T., Logan, Lowa. 'Widman, Rev. C. M., Grand Coteau, La, 
Crozier, Lafe, Laconia, Ind. !Harris, W. C., Dover, N. J. Smith, H. D.. Monticello, Iowa. | Williams, Dr. A. C., Elk Falls, Kans. 
Cochran, Wm. P. Wakefield, Kans. ‘Hunter, Dr. T, C., Napoleon, Ohio. Shaw, E., Ninnescah, Kans. White, Rev. J. H., Georgiana, Fla. 
Caulkins, John S., Thornville, Mich. Helm, Thos. B,, Logansport, Ind. Seltz, Chas., De Soto, Nebr. ‘Wetmore, Edw. L,, Tucson, Ariz. 
Chandler, Dr. W.J., South Orange, N.J.|Heacock, J. L., ‘Quakertown, Pa. ‘Shriver, E. ‘T., Cumberland, Md. Whitmore, J .E., Gallinas Spring, N. 
Cass, W. Earle, Roseland, N. J. ‘Hazen, Rev. A., Deerfield, Mass. Smith, Prof. T. Berry, Fayette, Mo. Mex. 
Curtiss, G. G., Fallston, Md. ‘Hinsdale, Dr. R. G., Biloxi, Miss. Schleicher, Rob’t Lewiston, Idaho. Walton, J. P., Muscatine, Lowa. 
Colton, Prof. G. H., ee Ohio. Hasenstab, Philip J., Jacksonville, il. Shriver, Howard, Wytheville, Va. Waterman, Wm., Hay Springs, Nebr. 
Comstock, Prof. F. LeRoy, N. Y. Haywood, Prof. John, Westerville,Ohio|Scott, Thos. G., Forsyth, Ga. . |Webster, Chas, H., Nashua, N. H. 
Craig, W. F., Marion, N. c. Ireland, W. H., Rappahannock, Va. Stucky, Dr. C. T., Helvetia, W. Va. Yates, T. P., Factoryville, N. Y. 
Cutler, J. L., Quitman, Ga. Jessup, J. G., Newport, Oregon. Slade, Elisha, Somerset, Mass. i, Wm. G., Catawissa, Pa. 
Carpenter, Ford A., Vashon, Wash. ‘Jones, Dr. E. U., Taunton, Mass, \Starr, Prof. Fred’k, Cedar Rapids, lowa. Young, Geo. R., Penn Yan, N. Y. 


Dollenmayer, E. Y., Wilson, Kans. 


Military poxts from which meteorological reports were received, through the Surgeon General of the Army, in time to be used in the preparation of the Monthly 
Weather Review for October, 1887. 


Alcatraz Island, Cal. Gaston, Fort, Cal. Missoula, Fort, Mont. Niagara, Fort, N. Y. Snelling, Fort, Minn. Sidney, Fort, Nebr. 
Ange! Island, Cul. Hays, Fort, Kans. Mason, Fort, Cal. Niobrara, Fort, Nebr. St. Francis B’ks, St. Au- Totten, Fort, Dak. 

A. Line oln, Fort, Dak. Hot Springs, Ark. MeDermit, Fort, Nev. Pembina, Fort, Dak. gustine, Fla, Townsend, Ft., Wash. 
Bayard, Fort, N. Mex Huachuea, Fort, Ariz. McDowell. Fort, Ariz. Presidio of San F., Cal. Sisseton, Fort, Dak. Union, Fort, N. Mex. 
Benicia Barracks, Cal. Klamath, Fort, Oreg. Monroe, Fort, Va. Plattsburg Barracks, N. Y.Shaw, Fort, Mont. Washakie, Fort, Wyo. 
Bidwell, Fort, Cal, Keogh, Fort, Mont. Mojave, Fort, Ariz. Robinson, Fort, Nebr. Sherman, Fort, Idaho. West Point Military 
Brady, Fort, Mich. Lewis, Fort, Colo. Madison Barracks, N. Y. Reno, Fort, Ind. T. Selden, Fort, Nebr, Academy, N. Y. 

Boisé Barracks, Idaho. Laramie, Fort, Wyo. McHenry, Fort, Md. Randall, Fort, Dak. Supply, Fort, tnd. T. Walla Walla, Ft., Wash. 
Concho, Fort, Tex. Meade, Fort, Dak. Mount Vernon B’ks, Ala. Ringgold, Fort, Tex. Sully, Fort, Dak. Wingate, Fort, N. Mex. 
Columbus, Fort, N. Y. H. McIntosh, Fort, Tex. McKinney, Fort, Wyo. Riley, Fort, Kans, Spokane Fort, Wash. Yates, Fort, Dak. 


Camp Sheridan, Wyo. 
State weather services from which meteorological reports were received in time tobe used in the preparation of the Monthly Weather Review for October, 1887, 


Alabama, P. H. Mell, jr., Signal Corps, director, Auburn, Ala. New England Meteorological Society, Prof. Wm. H. Niles, of Boston, Mass., 
Illinois, Col. Charles F, Mills, director, Springfield, Ill. President; Prof. W. M. Davis, of Cambridge, Mass., Secretary. 

Indiana, Prof. H. A. Huston, director, Lafayette, Ind. ‘ New Jersey, Prof. George H. Cook, director. New Brunswick, N. J. 

Kansas, Prof. J. T. Lovewell, director, Topeka, Kans, North Carolina, Dr. Herbert Battle, director, Raleigh, N. C. 

Michigan, N. B. Conger, Sgt., Signal Corps, director, !.ansing, Mich. Ohio, Prof. Benj. F. Thomas, director, Ohio State University, Columbus, Ohio. 


Oregon, B. 8. Pague, Private, Signal Corps, Roseburg, Oregon. 

Pennsylvania, under direction of Franklin Institute, Philadelphia, Pa. 

South Carolina, Hon. A. P. Butler, director, Columbia, S- C. 

Tennessee, J. D. Plunket, M. D., director; H. C, Bate, assistant, Nashville, Tenn, 


Minnesota, Prof. W. W. Payne, director, Northfield, Minn. 
Mississippi, Prof. R. B, Fulton, director, University, Migs. 
Missouri, Prof, F. B. Nipher, director, Saint Lou's. 
Nebraska, Prof. Goodwin D. Swezey, Director, Crete, Nebr. 
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PRICH-LIST OF } 
; STANDARD METEOROLOGICAL INSTRUMENTS, APPARATUS, ‘TEXT-BOOKS, FORMS, AND | 
— 
PUBLICATIONS. 
< 
A Porntshed by Henry J, Green, TT) Broadway, New York Vilty, ; Furnished by Fortberg 4 Murray, 1001, 1003, and 1005 Seventh street 8. W., Washington, D.C. 
BAROMETERS. Wind vane, $5 00 Packing, $1 00 
se Common pattern 6nd Anish, vernier reading to 100th inch, in pine box : do large, with support ........ 20 00 ao 2 00 
Reading down 4% .00 Packing and shipping by express, $2.50 [L. R. 3454A, P. D., 1887.) 
ae do ey do, 2.50, Furnished by the Hahl Mantifacturing Company, 13 Mercer Street, Baltimore, Maryland,* 
do, 4 do. (two voruters) &.00 do, 2.50 | Anemograph register (direction and 90.00 Packing and shipping by express, $1.20 
‘? Commen pattern and finish, vernier reading to 1,000th inch, in pine bex : | #bL, BR. 11608, P. D,, 1882. 
Reading down to incher.. ...... «94,00 Packing and shipping by express, $2.50 
do, é. $4.00 2.50 | Furnished by Lo H. Rogers, 75 Maiden Lane, New York City. 
~ do, Ww do cochaneduastiingts 40.00 do, 2.50 | Signal Service manifold Formé No, 107 F, in booke of 100 forms, per book........ 
de, 14 do, (two verniers)......... 400 do, 2.60 | do. 1074, do, 
Hest pattern and finish, vernier reading to 1,@00th inch, in pine box: do. 107 do, 
Reading down to 96 iaches...... $96.00 Packing and shipping by express, $2.50 Indications (Form 109 B), per 
de. dO, 36,00 do, 2.50 L. R. 13397, P. D., 1885. 
de, 14 de, (two verniers).. 00 do, 2.50 Furnished by James J, Chapman, 915 Pennsylvania Avenue, Washington, D, C. 
wis Marine barumeter,......-..... Sg) 00 do, 2.00 L. R. 4021, P. D., 1883. 
Furnished by John Schultzbach, 634 G Street N. W., Washington, D. C. 
inh Seundard barometer fer observatories... do. 3.25 Rain-gauge, galvanized iron, with ®verflow and measuring-stick 2.50 | 
Boreas ter do 1.09  Rain-gauge, copper, with galvanised iron overflow and measuring-stick ...... see 1.50 | 
Barometer tabe, Milled and re do. 2.50 | Measuring-sticks, > | 
Raro wneter cleterh, mple 4.25 do. 60 Farmers weather 54.70 
Light brass tripod for do. | Case for water thermometer 
THERMOMETERS L, 4051, P. D., 1883. 5, P. 1885. 
Thermometer for dry or $2.76 Packing and shipping by express, $ Furnished by Crane & Whorter and Oliver Streets, Newark, New Jersey. 
do maxtmnm registering... 4.00 do. 60 Furnished by Property and Officer, Signal Service, U. 8. A., Washington, D, ©. 
: do, minimum do, 3.75 do, 60 Maps in one color without reporta@r isobaric lines, each ............sees-seseeerecnerneereeees ow | 
da, de, Maps in one color, without report@or isobaric lines (as used on at Signal 
engraved 2.60 do. 25 | Maps on manifold paper without Barts or lines, in books of 100, per ‘book 
do do go | Mape in one color with current reports, isobare, and isotherme, each... 
memameter, ‘* $22.60 Packing and shipping by express, $1.10 Copies of Daily Bulletin, with Synopéls, Indications, and Facts, with maps, stitched in 
Bicetrical recording apparatus, “Gibbon's,” monthly volumes, each (L. B, P. D., 2.95 | 
(velocixy,, 4316, P. D., 34.08 Se, 1.10 Foternational Daily Bulletin, per copy, each, including the Monthly Summary when 
Anemometer blanks (L. R, 5827, P. D., 1886)........ «peor handred... 1.00 daily is subscribed for for the eqtire 
~ FLAGS. 
Flags for the display of Weather and i eieeinatos signals may be obtained from—_- 
M. G. Copeland & Co., No. 409 Eleventh Street, N. W., Washington, D. C.; 
Crane & Co., M@Whorter and Oliver Streets Newark, New Jersey ; | 
8. Decker, No. 168 State Street, Boston, Massachusetts ; 
Horstmann Brog, & Co., Fifth and Cherry Streets, Philadelphia, Pennsylvania ; : 
} John F. McHugh, No. 1286 Broadway, New York City. 
Flags, instruments, apparatus, @te., may be obtained from the respective parties at the prices named, with such additional cost of packing and | 
y shipping as is shown opposite the severaljitems. The charges for expressage will be the actual charges of express companies. . ) 
“orreepondence in relation to pare hases, &c., should be had direct with the abové firms and not through | this office. 
Entered at the Post Office, Washington, dD. as Secoad-C ines Matter. 
This Paper is faruiched by the ( Governaidet of the U nited States, without charge, to V olamtury Observers aul to the Co-operating Observers acting with | 
the Signal Office in the collection of Simultaneous Reports. 


